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THE DAVEY SAFETY ENGINE. 
Ene. 

Messrs. Chas. P. Willard & Co., 236 Randolph street, 
Chicago, who have been for the past three years manu- 
facturing the Davey Safety Engine, have placed upon 
the market a new form of motor of one, two and four- 
horse power, especially designed for school houses, court 
houses, .office buildings or private residences, where a 
system of low pressure steam heating is in use, 
for running machinery-or circulating hot or cold air by 
means of a fan. This engine 1s an improvement on the 
Davey Motor, and like it, does not require any steam 
pressure, taking its steam supply from a radiator or the 
exhaust of a high pressure engine, or from any steam 
generator which will furnish steam at one pound pres- 
sure. Like the Davey, this motor is absolutely 
non-explosive, and safe, and possesses many new 
and preferable features. Full particulars may be 
had by application to the manufacturers, as 


above. 
[een A dais bats 


Must the Blue Print Go? 

Mr. Frank Van Vieck presented an interesting 
paper at the recent Philadelphia meeting of the 
American Society of Mechanical Engineers, in 
which he directed attention to the fact that in 
the modern engineering works the blue-printing 
room has become almost as indispensable as the 
existence of the drafting department itself. This 
ferro-prussiate or blue print process has but grad- | 
ually worked its way into this elevated position, 
yet its possibilities and its exactions have well- 
nigh revolutionized many of the old draughts- 
men’s methods. The requirements of the photo- 
engraving process, being nearly identical with 
those of the blue print, have also len: their aid 
in effecting this result. These changes have been 
the abandonment of ail colors save black. All 
must be white or black, wich no semi-tones per- 
missible. It is thue that a very few still use colors 
as washes on tracings, but this number is gradu- 
ally decreasing as the result is almost always 
unsatisfactory, for the reason that colors so used 
give by transmitted light through the transparent 
tracing different. results according to the differ- 
ence in actinic effects of the colors, and this effect 
has no direct correspondence with the color used. 
As the blue print must of necessity be in mono- 
tone it is practically useless to seek for sectioned = 
effects by the use of color on the tracing. 

Considering the several facts in the case, Mr. 
Van Vieck suggested that it might be well for the 
society to stand as the sponsor tor a system of 
sectioning which should be known throughout the 
country as the standard formally approved by 





of the results of the present investigation with those 
which had preceded was that the internal friction of 
this class of engine (the non-condensing) is sensibly in- 
dependent of the magnitude of the load and of the 
power developed, but that it ie variable with speed and 
with efficiency of lubrication in a very observable 
degree. Inthe engine used in the latter tests the total 
friction was considerably less than in that employed in 
the earlier investigation, probably in consequence of its 
having been longer in service and its bearings having 
thus come to a better condition. 








Manufacturing Prospects on the Pacific Coast. 
Wood & Iron. 
The year closing this month leaves every branch of 
trade in a prosperous condition. Reports from all over 
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THE DAVEY SAFETY ENGINE. 
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STEEL NOTES. 
—< 
Boston Herald. 

A source of danger when steel is employed for bridges 
and other users in the presence of initial strains which 
may be in the metal to a serious extent. Annealing cor- 
rects this evil. The initial strains may result from in- 
equality in cooling when the metal is in process of man- 
ufacture, or from shearing or punching of the metal, or 
from hammer blows on the cold metal. Punching and 
shearing are also injuriousto iron, but perhaps not to 
the extent it is with steel. Steel exhibits this peculiari- 
tv, that when sheared or punched the scale in that vicin- 
ity starts off in lines, which extend out in the solid metal 
which seems to indicate that lines of strains sharply de- 
fined may penetrate the steel and “not distribute 
themselves over much surface. . May not these 
lines of strain reach sufficient intensity to cause 
that brittleness of fracture which at times occurs 
so unaccountably ? Sharp corners should be 
avoided also nicks in the edges of steel bars. 

A tough and fibrous metal when nicked around 
the outside will break short and brittle. Now 
suppose a nick was inside the bar, if it were pos- 
sible to get one there, doubtless brittleness would 
result. A near approach to the interior nick is 
found in the case of a blow-hole in the steel which 
has not in the process of manufacture been flat- 
tened out in the direction of the line of pull; this 
causes brittleness in fracture, and as most steel 
rails are reported to fracture, when they do at all, 
in the first few mouths of their service, it is very 
probable that interior defects of this nature and 
initial strains are thecauses. Certainly, if it were 
deterioration in quality from use, fractures would 
be more frequent instead of less as time elapsed. 

Concerning the substitution of stone arches for 
iron bridges of moderate span it should be re- 
membered that iron is the stronger material of the 
two, and except for the prodigal use of stone the 
structure would not possess advantages in point of 
strength. Practically there is no elastic limit to 
stone. It is beautifully elastic in the sense we 
referred to when speaking of the modulus of 
elasticity of iron and steel, baving in this respect 
three to four times the elasticity of steel, but under 
maximum loads crumbles or flies apart; hence 
jvints should be well made to bring much of the 
bed surfaces in contact, and where strepgth is 
required employ only the strongest cements. 











Good-Bye to Bell Ropes. 
An electrical contrive has been successfully 
tried on the Buston & Maine Railroad, which 
dispenses with the old fashioned bell rope for 


them. A proposition to appoint a committee on the the Pacitic Coast are very favorable. Our manufactur- | signalling the engiveer. We understand that the Boston 


subject was, however, almost unanimously voted down. 
— SS 


Internal Friction of Non-Condensing Engine. 








tables arrived at by numerous careful experiments. The 


ing industries never were in a better condition. Shops 


|are all crowded with work, and order books show a full- 
|ness very gratifying to the proprietors. The demand 

At the recent Philadelphia meeting of the American | 
Society of Mechanical Engineers, Trof. R. H. Thurston ly, and are as quickly disposed of. The southern por- 
read a paperon the above subject, giving elaborate | 


for lumber is unprecedented; cargoes are arriving rapid- 


tion of the State is- alive and active, and the north is 
waking up. The year 1888 will come in with a business 








conclusion arrived at by study of the results was that the boom never before seen on this coast, and there is no 
internal friction of an engine of the kind tested, with a reason why it should not continue. Good sound-headed | 
constant speed secured by the action of a throttling gov- | business » en predict that for the next five years the 
ernor, is sensibly constent for all loads, and that the| Pacific Coast will prosper as it never has before. So 
variations occurring at the points of connection in the | mote it be. 

train transmitting the work of the engine, when the —- 
power varies, form too small a proportion of the total| A pounD of ten-penny cut nails will do as much workas 
friction to have important or sensible effect on the total, | two pounds of wire nails. Taking the average of all cut | 
or to be observed in presence of other usual causes of nails they are worth nearly double as much as wire nails, | 
irregularity. The conclusion reached by a comparison from tests made at the Watertown Government Arsenal. | 


———S 








& Maine Company has made tests of seve.al electrical 
devices, and has lately hit upon one which gave satis- 
faction. Two wires lead from a gong in the locomotive 
cab the whole length of the train, furming a continuous 
open circuit. By closing this circuit at any point in the 
train, the engineer’s gong is made to ring. Ordinary 
push buttons in one end of each ear serve to close the 
circuit, enabling signalling to be done from any part of 
the train. Really, this system seems to be practically 
the same as the open circuit system of electric bells used 
in nearly all offices, manufacturing establishments and 
hotels.—[Manufacturers’ Gazette. 





THE several iron and wire-working establishments in 
East St. Louis are working reduced forces as winter 
approaches. The change, however, is entirely seasona- 
ble and not at all significant. 
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White’s Flexible Metalic 


FILLET. 


* 
e- 





For PATTERN MAKERS, FOUNDERS & MACHINISTS 


* 
o~- 


For Price List and Clroular, Address:— 
ALEX D. CUNNY, 
132 & 194 B,SecondSt., - Cincinnati, O. 








THEGLOBE-PATT ERN:WORKS 











THE LIGHT RUNNING 








SEWING MACHINE 


SIMPLE 










STRONG 











Y SEWING MACHINE 
THE ONLY SEWING MAC 


THAT GIVES 


PERFECT SATISFACTION. 


[HAS NO EQUAL | 


an paBSICULAR 









SEWING MACHINE CO. 


ORANGE MASS. 
30 UNION SQ.NY. CHICAGO ILL. 
) ST.LOUIS MO. ATLANTA GA. = 














WEST’S 


MOULDERS’ TEXT - BOOK: 


BEING PART II OF 


AMERICAN FOUNDRY PRACTICE. 


Presenting best methods and origin: ! :vlet for 
btaining good, sound. cloan castings, and 
giving detailed description for mak- 
ing moulds requiring skill and 
experiencs. 

Also containing a practical treatise upon tke 
construction of cranes and cupolas. and the 
melting of iron and scrap steel in 
iron foundries. By 


THOMAS D. WEST, 


Practical iron moulder and foundry :oremar 
member of the American Society ot Mechan, 
ical Engineers and of the Civil Nngineers’ 
Club Of Cleveland Ohio. 


12mo. Cloth, $2.50 


Fully illustrated and with complete index 
Will be mailed, prepaid, on receipt 
of tne price. 


On receipt of $3.00'we will send the above | 2% 


book and the [ron Traps Review for one year 
Address 
LEVELAND -PRINTING AND PUB. CU. 


CLEVELAND, OHIO 


THE MEECH GOLD AND SILVER ORE 





The Only Method for Preparing the Ore 
for Amalgamation. 


Disintegrating, Decomposing and Desulphurizing 
the ore under @ HIGH TEMPERATURE and PRESSURE 
OF STEAM HEAT, with che action and attrition, 
dissolyes and breaks up the chemical combination 
in the ores, individualizing. cleansing and separat- 
ing the ome oe metal sro, the gangue. rege sf 
freei em for amalgamation combination 
the MEKCH AMALGAMATION MACHINE and 
process, (being the grantor combination of Amalga- 
mation known). will successfully extract 90 per cent. 
of the metal from rebellions ores, such as Sulphur- 
ets, Ep rnetes. Sulphides, Chlorides. Bromides, Ox- 
lurides. &c 








chine. Manufactured by 


all grades of gold and silver ore. 


t Disintegrating Machine. 


MEECH & CO., 


We will contract to erect the Meech Plant of Mining machinery for successfully treating 
UZ 





e desire business correspohdence in every mining district in the United States. 


The Meech Crusher ai Pulverizer. 


This Machine will GRUSH AND PULVERIZE GOLD AND SILVER ORES to 20, 40 60 
from 3, 40 and 60 tons per day. The PRINCIPLES of this machine, ite a Gaeeke eal hae. 
pecu of the jaws, 
breaks. crumbles, stamps and pulverizes the ore with 5 Oy mae: wenn end tene shecber se ~~ 


an any other iba 


Cleveland, O. 





MIX & BOLAN, No. 520 Washington St. 

DAYTON, 0., U. S. A. 
Manufacturers of 

ps, Hardware Specialties. 

SUPERIOR BOLT & RIVET (L'PPERS 

Something new; will cut any bolt or roi of iron. 


Cutter being at side enabling ucer to slip cuttes in at 
side :n place of over end of back, gnd do not have to 










MANUFACTURERS 


Eind it to DPrheir z2dvantace 


TO OBTAIN OUR PRICES FOR 


CATALOGUES, 


COMMERCIAL PRINTING 
STATIONERY, 


IN QUANTITIES TO SUIT THE 


lexreest Demands. 


RSTIMATES FURNISHED ON APPLICATION. 








We have Every Facility for doing all kinds of 
-PRINTINC: 


and are prepared to furnish any style of Cut. 


LATEST DESIGNS IN ORNAMENTAL WORK. 
Cleveland Printing & Publishing Co., 


CLEVELAND. OHIO, 














Lithograph Building. 


The Star Steam Heater, sts 


CHEAP, DURABLE, 
EFFICIENT AND ECONOMICAL, 


Manufactured by te 


STAR STEAM HEATER CO. 
MOUNT JOY, PA. 


ry Correspondence Solicited.  Cataloguesfre on _ 
= yr) application, == 











— 





3 
SECTION OF CONVEYOR. 


THE JEFFREY MANO’FG CO. 


116 W. State St., Columbus, O. 
Manufacturers of 


Roller and Detachable Chain for 
Elevators, 
Conveyors, 


Drive Belts 


For handling 


COAL, 
ORES, 
CRAIN, 


Barrels, Boxes, &c 





—-O— 


= Send for 1887 Illustratec 
Catalogue. . 


Correspondence Solicited. 





Buchanan Manufacturing Co., 
Manufacturers of 


SASH WEIGHTS 


Cast Washers, Farm Bells, 
And Ceneral Castings. 
Telephone 2151. 
17€ Central Way, CLEVELAND, OHIO. 
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BRADLEY'S HEATING FORGES 





ESTABLISHED 1882 


or Hard Coal or C pensable in all shop 





S} 
»keep Bradley’s Cushioned Hammers an 


en fully emploved and reduces cost of production 


BRADLEY & CO. Syravuse, N.Y 
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HEATING SURFACE OF UPRIGHT TUBULAR 
BOILERS. 





The usual method of ‘reckoning the power of the or- 
dinary form of upright tubular boiler seems to be to fig- 
ure everything from the bottom of the water-leg to the 
top of the upper tube sheet in a lump, and call it effect- 
ive heating surface. Sometimes a little more seems to 
be added to the amount thus obtained, for the purpose, 
evidently, of making the nominal power figure just right 
according to some standard. 

That this method of computing the heating surface of 
this class of boilers is liable to lead to serious errors 
may be easily shown. That portion of the fire-box sur- 
face below the surface of the layer of fuel is of very lit- 
tle use for making steam. The fuel lies dead against 
these surfaces within a very short time after making the 
fire, and unless the fire is very skillfully handled there 





will soon be a non-conducting layer of ashes in contact 
with the sides of the furnace which will effectually pre. 
vent the transmission of heat to the water in the water- 
leg. Ic will be perfectly safe to omit the lower six 
inches or so of the fire-box in estimating the power of 
the boiler. 

But the most serious source of error consists in esti- 
mating the portion of the tubes above the water-line as 
heating surface. In some boilers this forms about 35 
per cent. of the total surface exposed to the fire, and it 
may easily be seen that great discrepancies may some- 
times be found between the nominal power of a boiler 
where such surface is estimated and the actual power it 
may be enabled to develop. 

For the sake of illustration, we have taken the amount 
of heating surface given in the catalogues of several 
makers of this kind of boiler, and compared it with the 
amounts obtained by figuring the same from the dimen- 
sions of the boilers as given by them in the same tables. 
In every case the amounts given exceed, in some cases, 
considerably, the figures we obtained by calculating the 
eutire internal surfaces of the boiler, from the bottom 
of the mud-ring to the upper tube sheet, and when 
proper deduction is made for the useless portion of the 
upper ends of the tubes, the discrepancy in every case 
is found to be very great. | 

Of course it makes no -difference in the actual power | 





STEEL RAILWAY SLEEPER, 





Several particular features distinguish the Hoerde steel 
sleeper, shown in the accompanying illustration, from 
those of other systems. The inclination of 1 th 20 required 
for the rails is produced direct in the process of rolling, 
while at the same time additional strength and durability 
are imparted by increased thickness of metal at the in- 
clined portion, as compared with other points. The 
middle part of the sleeper is made considerably narrow- 
er than usual, but is increased in depth, as shown 1n the 
illustration, so that the base toward the center is dimings 
ished. 

Those parts most liable to strain and wear are strength- 
ened by being made extra thick, while the other portions 
may be reduced in thickness without detriment to the 
efficiency of the sleeper. Owing to this judicious distri- 
bution of material, by which the metal is placed where 
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HEALING SUKFACK OF UPRIGHT TUBULAR sOILERS. 





it is most required, a sleeper is produced of 10 per cent. 
less weight, as compared with one of the ordinary pat- 


arising out of the contraction of the middle portion of 
the sleeper consists in a greater resistance to creeping 
and in the impossibility of any ballast spreading toward 
the middie. This prominent defect in laying down a © 
line is at once got rid of by the new form. The work- 
man is, in fact, compelled to pack the ballast only where 
it is required, un:er the rails. There are thus two sep- 
arate sp: ces for,ballast formed, which prevent the latter 
from being forced by the traffic toward the center. 

The cost of the Hoerde sleeper per ton is about the 
same as that of the ordinary pattern, while the saving 
effected in weight gives the former a decided advantage. 
The Hoerde sleeper is being used in considerable quan- 
tities on the following railroads: Dutch State railways; 
German State railways, Magdeburg, Rhine Railway 
(right bank), Altona, Frankfort-on-the-Main, E:furt ; 
military railway at Schoneberg, near Berlin; Imperial 
lines in Alsace and Lorraine; Pfalz railways; and on 
several lines in France and Belgium. 

It is being manufactured in Germany by the Hoerder 
Bergwerks und Huetten Vereiae, Hoerde-Rhenish, 


Prussia.—[Eagineering. 








QUERIES AND ANSWERS. 


MAGNETIZED WATER Tanks.—Two water tanks burst 
lately in this place [Fulton, N. Y.]. One was 150 feet 
high, 30 feet diameter, shell § inch thick steel, I suppose 
Bessemer. The Fulton water tank is of iron, but is 
magnetized. I went to chipping on it aud the chips 
stuck to it. I could not blow them off but had to knock 
them off. I want to know if being magnetized they 
would become crystalized, and whether it would affect 
steel more than iron, thus causing their bursting. It is 
quite common here to hitch the telephone ground wires 
to the water pipes. Whether this has magnetized the 
tank I don’t know, or whether it is the current of water. 
Now I have tried to explain as well as I could what I 
want to know. I hope in your excellent paper to see 
something about this. H. SKINNER. 





Heavy Casting for Forth Bridge Works. 
Glasgow Engineer. 


Mesers. Thomas Aimers & Sons, engineers and mould- 
ers, Galashiels, have been turning out some heavy cast- 
iogs for the Forth Bridge works, ranging from seven to 





of a boiler whether this surface is estimated or not, the | tern of uniform section, while at the same time possegs-| thirteen tons. One of the latter weight was successfully 
point we wish to call attention to it is the fact that in ing equal strength with the latter. The increased depth | run into the mould on Saturday Jast, and is now almost 


designing steam plants if the sur- 
face is figured this way, and no 
margin is allowed, the boiler 
power will generally be found, 
when the plant is started, much 
too small. 

A single case will illustrate 
this point. A heating system was 
put into a large building, and it 
was thought that upright tubular 
boilers were the most available 
for the space allotted for boiler 
room. They were put in, the 
amount of heating surface being 
figured very close as is generally 
the case with such contracts 





Fic. 3.—SECTION A. B. 
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ready for forwarding to the Forth 
Bridge. It is what is termed a 
cress block, to be used in bend- 
ing the large steel plate-of which 
the great tubes and strutts are 
formed. The cress blocks are 
fixed into a great hydraulic press 
at the works, having a pressure 
equal to 1,200 tons, and are con- 
cave andconyex. The steel plates 
to be operated upon are 14 feet 





hie. 0.—~kUt 






in length, 4 feet 3 inches in 
Lvs BB. width, and 1} inch thick. The 

% plates are placed in afurnace and 
heated to blood red heat, when 








where there are several competi- 
tors for the work. When the 
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plant was started up it was found 


they are taken out and placed in 
the hydraulic press between the 
cress blocks, and then the 1eces- 








that holding steam was simply 
impossible; a calculation of the 
heating surface (actual) of the 
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sary pressure is applied. Eight 
of a of these plates fastened together 
frm a section of the strutt or 














boilers showed it was just suffi- 
cient to maintain steam in the 
supply and return pipes of the system (which owing to 


ube. 











THE HOERDE STEEL SLEEPER. 


of the middle of the Hoerde sleeper offers greater re- 





_ 
—_ 


The Heating Power of Fuel. 
The heating power of fuel is ascertained by the fol- 





the peculiar arrangement necessary, were very numerous sistance to bending than where the depth is uniform, sv | lowing process, which consists in burning one gramme 
and of large size) and in cold weather this was all that|that any considerable deflection and widening at the| of the coal or fuelin a small platinum cracible, sup- 
could be done. Every expedient was resorted to that! gauge become almost impossible even with imperfect | ported on the bowl of a tobacco pipe and covered by an 
could be thought of, but all to no purpose whatever, | ballasting. To demonstrate this a series of comparative | inverted glass test tube, through which is passed a 
until more. boiler power was added, when everything | tests were made between a Hoerde and a standard | stream of oxygen, while the wholeis placed under water 
sleeper, both being of similar weight and being of the: in a glass vessel. The oxygen is fed into the test tube 


worked as smoothly as could be wished. 
In our illustration, which represents a 36-inch boiler 


) pattern used on the Dutch railways. They were each 


drawn to a scale of about three eighths of an inch per! supported at the center and loaded at the rails. 
foot; the water line would be at the point marked A. It} The tests commenced with a load of 6,062 Ib., the 


will easily be seen that the tube surface above this line 
comprises about 25 per cent. of the entire heating 
surface in the boiler, andit cannot make steam, for there 
is no water in contact with it to make steam of.—[The 
Locomotive. : 





EE ———— 


NINE international expositions are to be held in two 





years. Ilamburg, Barcelona, Copenhagen, Glasgow, ' 
Brussels, Melbourne, Munich, St, Petersburg and, 


Clarkoff are the selected cities, 


increase of gauge being 9°18 in. for the Hoerde and 


| 0-37 in. for the other. With 7,275 1b. the standard sleep- 


er fai’ed, the gauge spreading 1°18 in. and a permanent 
set of 5°19 in. being left. The Hoerde sleeper had its 
load increased in five stages up to 12,125 Ib., by which 
time the increase of gauge had risen to 0°38 in.,of which 
0-08 in. was permanent, and a permanent deflection of 





0:16 in. had been set up». In short, the Hoerde sleeper 
bore 12,125 lb. without injary, while the standard sleep- 
er fuiled completely with 7,275 lb. Another advantage, 








|” a movable copper tube, which may be pushed into 


the test tube so as to come immediately over the cruci- 
ble. The coals burn away in a few minutes with very 
in'ense heat, and the hot gases escape through the water, 
the bubbles being broken up by passing through sheets 
of wire gauze which stretch between the test tube and 
the walle of the vessel containing the water in which it 
is placed. The temperature of the water is taken before 
and after the experiment, and from the figures thus ob- 
tained the heating power of the coal is ealculated.—[Ex. 
—_———_—_—_—_—_——_ 
It would take 1000 windmills to furnish power enough 
to drive a modern rail-mill, 
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BUSINESS CHANGE. 

The publishing and printing business formerly con- 
ducted by Day & Carter has been transferred to a stock 
company, known as the Cleveland Printing and Publish- 
ing Company, of which the following are the officers: 
President, W. M. Day; Secretary, F. N. Carter; Treas- 


urer, F. J. Staral; Superintendent, A. Wintemberg. The | J 


offices of the new company remain in the Lithograph 
Building, corner St. Clair and Wood streets, Cleveland, 
but are now on first floor, entrance on St. Clair street. 
Correspondents, patrons and exchanges will kindly take 
notice. 








DAY %F PUBLICATION CHANGED. 
With this issue the day of publication of the Iron 
Trave REvVIEw is changed from Saturday to Thursday, 
and this arrangement will continue hereafter. 








AN UNDESIRABLE MARRIAGE CONTRACT. 

The efforts of certain importing interests in the United 
States and Canada to bring about commercial union be- 
tween the two countries is very similar to the matrimon- 
ial arrangements that were frequently attempted between 
royal households in Europe. The negotiations in the 
first instance do not proceed from the parties most di- 
rectly interested but from the selfish and aggrandizing 
papas and mamm:s. Questions of mutual happiness 
and welfare are remanded to secondary consideration, 
and titles, marriage settlements and the like are thrust 
to the front as all-important. 

Similarly, the parties now engaged in bringing about 
a union of the two countries are not, as might reasonably 
be expected, the great manufacturing and laboring in- 
terests of Canada and the United States; on the contrary, 
these two great interests, which would most be directly 
and immediately affected by the change, are almost a 
unit against the scheme. But no, the selfish aggrandize- 
ment of the importers must be considered above every- 
thing else and a state of affairs brought about which no 
dispassionate man can contemplate with unconcern. 

It has been repeatedly pointed out that the main ques- 
tion at issue is not affected in the least by the fact that 
the two countries are separated by imaginary lines in- 
stead of by wide-reaching oceans. Every argument 
that can be urged for commercial union with Canada 
can be applied with equal force in urging commercial 
union with Great Britain. The same reasons for pro- 
tection against the competition of British manufacturers 
and workmen in England are valid as against the com- 
petition of British manufacturers and workmen in 
Canada. 

The adoption of any such unwise and uncalled for 
scheme would cripple the great iron ore industry of the 





Lake Superior country; would bring Canadian wheat io | 
direct competition with the product of the American | 
farmer; would, in short, benefit a few non-producers at 
the expense of the great body of producers in both 
countries. Wedo not believe that any considerable 
number of people on either side desire this change— 
certainly not on this side. 





THE FALLACY OF ADMITTING RAW MA- 
TERIALS. 

One of the recommendations of Presi lent Cleveland’s 
anuual message is that the tariff on “raw materials’ be 
removed. The question naturally arises, What consti- 
tutes “raw materials?’ Coal? In the earth, yes; but on 
board the car it has a new value, and that value means 
the labor put upon it in mining and loading. Surely to 
the mining interests it is not “raw material.” Iron ore? 
If this is a “raw material” needing no protection, what 
is to become of the thousands of ore miners, the miles 
of ore-carrying railroads, the immense docks, the ship- 
ping interests, and the millions of money and armies of 
men directly concerned in the production and market- 
ing of iron ore? To all these it is very farfrom a “raw 
material; it isa finished product. Wool? Verily the 
sheep-raisers and wool-growers of the West will rise up 
as a man and dispute this inference. The rule of pro- 
tection should apply to all labor alike—to the miner as 
well as the mechanic, to the wookgrower as well as to 
the manufacturer. 

But would the removal of the tariff on so-called “raw 
materials’ accomplish the intended result? As usually 
classified, the following are the dutiable “raw materials,” 
with the value of imports in 1886: 

Coal or APOE cvcrcrcrnessiyt 


Revecpnazeccanroesses sevte -- $522.686 





pices 
w. 5 126,108 
Total revenue from raw materials...... ... . ........ soe $12,419,645 
By permanently crippling our great railroad and ves- 
sel interests, we might probably reduce our revenue from 
this source by about $12,000,000, but cui bono? Take the 
tax off from tobacco, and the revenue would be reduced by 
$30,000,000, and nobody hurt, And yet there are found, 
even at this day, persons so short-sighted as to urge the 
destruction of immense interests for the sake of carry- 
ing out a pet theory. A little study, even in high 
places, of the material interests of the country ought to 








COKE COMPLICATIONS. 

Furnacemen will remember the inconvenience to which 
they were subjected last Spring by reason of the coke 
strike and the consequent shutting off of the coke supply. 
While the ovens are now running day and night, there 
is another coke famine in sight, caused, this time, by the 
scarcity of cars, and a general lack of transportation fa- 
cilities. It is interesting to note, at this time, the con- 
flicting interests in the coke trade, which are :—- 

_ 1. The Coke Syndicate. 

2. The Coke Producers’ Association. 

3. The independent coke producers. 

4. The railways. 

To explain the situation, it may be well to.say that the 
coke syndicate produces nearly three-fourths of all the 
coke made, but by an agreement with the Coke Produe- 
ers’ Association ig enabled to control the output of the 
association also. In return, the syndicate, having by 
reason of its preponderance of business the greatest 
“pull” with the railways, is pledged to furnish the Pro- 
ducers’ Association with cars in proportion to its output. 
It appears that the members of the Producers’ Associa- 
tion experience great difficulty at present in securing 
ears and, until recently, they accepted in good faith the 
statement of the railway managers that the scarcity of 
cars is general, owing to the unprecedentedly large 
freight movement throughout the country. Latterly, 
however, the Producers’ Association has made an im- 
portant discovery. Itis said that the syndicate members 











have no trouble whatever in getting cars, while the Pro- 


ducers’ Association gets none. In other words, 1t is 
charged that the syndicate is about to gobble up the en- 
tire coke business, its obligation to keep the Producers’ 

Association supplied with cars notwithstanding. 

In their dilemma the mentbers of the Producers’ As- 
sociation, together with the leading independent produc- 
ers, met last week and resolved upon a union for the 
purpose of finding a way to market regardless of the syn- 
dicate arrangement. Statistics were produced that ap- 
peared to wipe out the excuses offered by the railways, 
and which would seem to warrant action to be taken by 
the inter-state commission on the ground of discrimina- 
tion in favor of the syndicate. 

The November coke shipments were not quite 24,000 
cars, against 25,725 for October and 28,000 for Septem- 
ber. The present shipments fall short of the actual re- 
quirements of Western furnaces alone by some 150 cars. 
The syndicate ovens, it is said, cannot supply this short- 
age but rather than give up the number of cars guaran- 
teed the Producers’ Association, permits furnaces to run 
short of coke. The Chicago furnaces are safe because of 
their individual cars run directly from Connellsville to 
Chicago as special trains, but many intermediate points 
are in need of coke. 

The Producers’ Association has placed its pool contract 
in the hands of an attorney, to proceed against the syn- 
dicate for failure to supply the association with its pro- 
portionate number of cars. 








A correspondent sends us the following notes from 
which, he explains, a possible explanation of the forma- 
tion of natural gas might be elaborated : 

Ist. A temperature of about 960° F. will convert water 
into oxygen and hydrogen gases. 

2d. The temperature of the earth increases at the 
rate of one degree F. to every fifty feet downward from 
the surface. 

3d. Ata depth of less than ten miles the temperature 
will be sufficienly thigh to decompose water. 

4th. The difference in composition of natural gas 
(from that of decomp osed water) may be accounted for 
its coming in contact with a variety of different elements 
after formation. 

This theory is not new but is still held by many though 
rejected by some of its old-time adherents. Our corre- 
spondent says: “It may be difficult to show that water 
reaches that depth;” and he adds: ‘‘Would the pres- 
sure of surrounding elements vrevent the decomposition 


9) 


of water ? 





tended, to the editor and proprietors of the Business 
World, a Landsome 32-page semi-monthly journal just 
issued at Toledo, O., for the splendid showing made in 
their initial number now before us. Not only in editor- 
ial ability—which was naturally to be expected from so 
experienced a journalist as Mr. J. B. Battelle, the editor 
—but also in typographical finish and generous advertis- 
ing patronage, it is a credit alike to 1ts originators, to 
the city of its birth, and to the liberal and progressive 
business men represented 1a its columns. It has chosen 
a fruitful field—the promotion of the interests of “the 
retail dealer in dry goods, groceries, boots and shoes, 
hardware and general merchandise in the middle western 
and northwestern states’’ and the extension of “the busi- 
ness of wholesale dealers and manufacturers,” and it will 
no doubt achieve a shining success. 








WE imagine the manufacturers of Wheeling and _ vi- 
cinity, who have so liberally aided in the establishment 
of a new trade naper, the Ohio Valley Manufacturer, feel 
a keen pride in their enterprise. Certainly they have 
just reason to indulge in a little exultation; for the Man- 
ufacturer is well edited, well printed, well arranged, and 
well patronized. May it thrive and prosper. 








THE Youngstown (O.) Industrial Exchange has just 
closed the first year of its existence and can point 
with just pride tu several tangible accomplishments dur- 
ing the last twelve months, in the line of building up the 
industrial interests of the city. Dr.J.F. Wilson is the 
efficient secretary. 
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PETROLEUM FUEL BY A NEW PROCESS. 

About two months ago we had occasion to refer to 
a new fuel plant in use at the Topliff carriage bow 
works, on East Prospect street, Cleveland. The plant 
had then been in operation a few days only and was not 
shown to advantage, Since then, the various parts have 
been regulated and to-day there can be no doubt that in 
the oil gas made by their process, the inventors, Messrs. 
Bury & Bidelman, have found a fuel in every way prefer- 
able to either coal] orcoke. On Thursday of last week the 
works were visited by a party of business men and man- 
ufacturers, including the Committee on Fuel Gas of the 
Board of Industry, Mayor Babcock, City Civil Engi- 
neer Rice, Chief Engineer of the Waterworks White- 
law (who by the way, is at the head of the Civil Engi- 
neers’ Club of Cleveland) and several others interested 
in the subject. 

There was no special test or exhibition. The men 
were kept at their usual work and the visitors investi- 
gated at their will, without being chaperoned. Ina 
little brick addition were found two tanks, each 16 feet 
long, 28 inches wide and 22 inches deep, placed hori- 
zontally, one above the other. These tanks are divided 
into'a number of compartments so that the dividing 
walls raised up from the bottom reach to within two 
inches of the top, alternating with walls that descend 
from the top to within two inches of the bottom. Oil, 
either crude or distillate, is charged into each compart- 
ment to the depth of about six inches, the remaining 
space being filled with charcoal. The latter suon be- 
comes thoroughly saturated and in that condition con- 
tains a large quantity of oil and oily substances, 

The two tanks, or generators, are connected. An 
ordinary air pump forces air into the first compartment 
of the upper generator at a pressure of abou‘ nine 
pounds to the square inch. The air is forced into the 
second compartment containing, first, the oil-saturated 
charcoal and, on the bottom, the oil itself. Thence it is 
forced from one chamber into the next, the construction 
of the compartment walls producing a current that may 
be likened to the wave motion. Thus, alternately, pass- 
ing through charcoal and oil, the air in its progress be- 
comes impregnated with the volatile elements of the oil, 
the charcoal assisting in arresting too rapid motion as 
well as giving to the gas additional fuel power in the 
way of carbon. After traveling the length of both gen- 
erators, the air, now transformed into gas, is stored in a 
tank and is then ready for immediate use, either for fuel 
or illuminating purposes. 


With an ordinary gas burner a flame of great brillian- 
cy is produced. The feed is steady and no flickering of 
any kind is perceptible. With an argand burner the 
result is excellent. But the best qualities of the gas are 
shown in three heating furnaces where, with the aid of 
a cold blast, an enormous heat is produced. For the 
purposes of comparison the furnaces fed with gas are 
so conveniently arranged that the difference between 
the gas and the coke furnaces becomes apparent at once. 
The gas furnaces turn out better work, and more of it. 
The heat is continuous and no stops are required to 
charge up with fuel. It is cleaner to handle, heats the 
iron more quickly and is a great savingin price. The 
coke fuel for the nine furnaces averaged $10 a day. 
Of these nine, three are now being run with gas made 
out of about 70 gallons of crude oil, two barrels of 
which, delivered at the works, cost $1.10. The saving, 
therefore, in the cost of fuel alone, is between sixty and 
seventy per cent. 

There is no reason why the entire works could not be 
run one day with the gas made from five barrels of 
ernde oil. This would mean an expenditure of about 
$2.75 for heating nine furnaces and lighting up the 
shop and offices, as against $10 for the furnace supply 
alone. These are the figures of the firm using both the 
coke and gas, The gas has been in use now some two 
months and it will be introduced at once throughout the 
shop. These results are of too much importance to 
manufacturers to be lightly passed over. It will not do, 
in these times of narrow profit margins, to overlook an 
invention which, properly and more fully worked out, 
means an immense reduction in the price of fuel for all 
manufacturing purposes. If in its experimertal stage 
this process is a success, what may be expected of it in 
the future? 

Mr. Bidelman, the inventor, is Superintendent of the 
Petroleum Light & Heat Co., of Adrian, Mich. He 
says that he has repeatedly demonstrated the entire 
facility of making gas from oil at the ratio of 1,000 feet 
from one gallon of crude Ohio distillate, and of making, 
by the cold process, 20,000 feet of gas from one barrel 


of crude oil. If the generators are heated to 70° Fah- 
renheit, fully 30,000 feet of gas can be made, and have 
repeatedly been made, from one barrel of crude oil. 
For factories and shops and, eventually for domestic 
use, this invention is of incalculable value. ‘The gas is 
about to be analyzed and tested as to its calorific prop- 
erties in the laboratory of Michigan University, and 
the reeult will be watched with interest. 

We are informed by Mr. Theodore Bury, the agent 
for the State of Ohio, that steps wall be taken forthwith 
to ascertain the precise calorific properties of the oil 
gas, with a view to enabling a comparison to be made 
with coal, as to the steam-generating property of the 
gas, and the comparative cost. 

CONCERNING CHIMNEYS. 
The Locomotive. ea inl 

A well-proportioned chimney, of neat design, from 200 
to 300 feet high, is always an imposing structure and an 
ornament to a large manufacturing establishment, but it 
may well be questioned if it is ever worth while to build 
them over 150 feet high. Were cost is no consideration 
there is no objection to building them a3 high as one 
pleases; and sometimes the location, or the nature of the 


’ business carried on, or both combined, may make an ex- 


tremely high chimney a necessity; but for the purely 
utilitarian purpose of steam-making we have yet to find 
a case where it was necessary to build a chimney more 
than 150 feet high; and in many cases where this height 
has been reached equally good results might have been 
attained with a shorter chimney at not much more than 
one-half the cast. 

We do not wish anyone to understand from the above 
that we are making-an argument in favor of very short 
chimneys, for we believe that many, in fact, more than 
one half the chimneys in use at the present time are too 
short. The point we would call attention to, is the fact 
that, after a cectain height has been attained—enough to 
ensure sufficient intensity of draught, if the chimney is 
of proper sectional area—to burn any sort of fuel, the 
economical limit of height has been reached, an d any 
additional amount of chimney power is obtained ata 
much less cost by keeping the height at this point and 
using a large chimney, than it can by increasing the 
height. 

For example, a chimuey is needed for a large battery 
of boilers. After much consulation and guessing it is 
decided that a chimney with a flue ten feet in diameter 
and 250 feet high will be about right, and it is built. 
This is perfectly satisfactorily, but it should be borne in 
mind that exactly the same results would have been at- 
tained at not over two-thirds the cost by making the flue 
just sixteen inches larger, or eleven feet four inches dia- 
meter, and 100 feet shorter, or 150 feet high. Ordinarily, 
this would represent a clear saving of about 5,000 dol- 
ars. This saving in first cost results from the saving of 
bricks and labor where the height is kept down with rea- 
sonabie limits. 

We are aware that many engineers like to make the 
height of the chimney about twenty-five times the diame- 
ter of the flue. This makes a neatly- proportioned stack; 
but, with all due respect to looks, we would suggest that 
“looks” are not what chimneys are built for; their prim- 
ary object is to furnish draught to burn coal or other 
fuel as it should be burned. If a ratio of height to dia- 
meter of twenty-five to one is adhered to, then the small- 
er sizes of chimneys, for one or two boilers, will not be 
high enough to produce sufficient draught force, and 
chimneys fora large battery of boilers will be higher 
than will be at all necessary; and, as we stated above, 
their cost will be from thirty to fifty per cent. greater 
than it should be. 

After a sufficient height has been reached to produce 
draught of sufficient intensity to bura fine, hard coal 
provided the area of the chimney is large enough, there 
seems no good mechanical reason for adding further to 
the heigh’, whatever the size of the chimney required 
Sufficient draught will be furnished to be obtained if 
the area of the chimney is equal to the combined area of 
the tubes—where tubular boilers are used—and the 
height is 100 feet. With this height the area of the 
chimney may also be made equal to one-eighth of the 
grate surface, that being about the ratio existing between 
tube area and grate area when boilers are well pro- 
portioned. A much less height than 100 feet cannot be 
recommended for a boiler chimney for the reasons above 
given; the lower grades of fuel cannot be burned as they 
should be with a shorter chimney. 

Thus we see, if the rule of making the height twenty- 
five times the diameter were followed with a 24-inch 
flue, our chimney would be but 50 feethigh. This is 
not high enough to properly burn anything but the 





very softest fuel. Andif the same rule is adhered to 
where a ten or twelve-foot flue is required, the height 
will be from 250 to 300 feet, much greater than is at all 
uecessary for proper combustion of the fuel. 

The idea obtains to a considerable extent among 
those unacquainted with the principles upon which 
chimney draught depends, that the draught power of 
chimneys increases directly as their height; so that, if 
we have two chimneys of the same size, but one being 
twice as high as the other, the higher chimney will have 
twice the power of the ‘shorter one, or, in other words, 
will give sufficient draught, under the same conditions, 
for twice as many boilers as the other. This is an error. 
The increase of power would be, theoretically, but 41 
per cent. more, and in practice, owing to the fact that 
the frictional resistance of the sides of the flue to the 
passage of the gases would be doubled, it would be less 
than 41 percent. Given two chimneys having flues of 
the same size, but different heights, their power to burn 
coal under similar batteries of boilers would be in pro- 
portion to the square roots of their heights; so if one 
was to have double the power of the other it would have 


to be four times as high. 
bl ERLE 


AS TO EMERY WHEELS. 


_—S 


At the meeting of the Polytechnic Section of the 
American Institute, held December 8th, L. Duvinage, in 
a paper, of which this is an abstract, said that the in- 
creased quantity and quality of work that goes out of 
the modern machine shop was due to the skillful use of 
solid emery wheels. He said that a grain of sand from 
the common grindstone, magnified, would look like a 
cobble stone, a fracture of which shows an obtuse angle, 
whereas a grain of corundum or emery would look like 
a rhomboid, always breaking with a square or concave 
fracture. No matter how much it is worn down in use 
it does not lose its sharpness; hence it is evident that the 
grindstone rubs or grinds and heats the work brought 
in contact with it, while the corundum or emery wheel 
with its sharp angular grit cuts like a file or circular 
saw. 

There are two general classes of emery wheels in the 
market—one class of wheels has the grains of emery 
joined and consolidated by a pitchy material] as rubber, 
liuseed oil, shellac, etc. These must run at a high speed 
to burn out the cementing material by friction, loosen- 
ing the worn out grains and thus revealing new cutting 
angles. These are non-porous wheels. ‘'ruing up this 
class of wheels is done with a diamond tool. 

The other class consists of two kinds, one made by 
mixing the emery with a mineral cement and water into 
a paste, which will harden and bind the grains together; 
the other kind by mixing the emery with a mineral flux 
or clay, moulding into shape and burning in a muffle at 
a high temperature. These are porous wheels in which 
the grains of emery are held together by matter having 
affinity therefor. This class of wheels, unlike the 
grindstone, has sharp grains of emery bedded together 
among matter which, in some cases, is as hard and sharp 
as the emery itself. Such wheels cut very greedily, and 
do not need to be run at any particular speed. 

The dresser, made of hardened steel picks is the 
proper tool for truing up this class of wheels. 

Manufacturers in metal goods aiming at reducing the 
cost of production would do well to look into the adapt- 
ability of the solid emery wheels or rotary file and other 
labor-saving machinery before deciding on reducing 
wages of labor. 
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Tue Iron TRADE REVIEW, which has displayed mark- 
ed enterprise and ability in its devotion to the iron in- 
terests of its section will be published hereafter by a 
stock company, the leading stockholders and officers 
being the same gentlemen who have so successfully con- 
ducted the Review in its past prosperous career. Am- 
ple capital has been provided and a bright future would 
seem to be in store for our Cleveland contemporary.— 
[Progressive Age, Philadelphia. 





Thunderbolts Free. 

It is interesting to note that whatever the duty on iron 
may be, Secretary Fairchild holds that thunderbolts may 
come into the country free. The electric light folks 
cannot be made to pay duty on their electricity, because 
it has no merchantable substance. Gas in a pipe is 
dutiable.—[Washington Star. 


— 


Kuhlow’s German Trade Review for November 16th 
says of the German wire-rod industry: “In the rolled 
iron trade orders for abroad are scarce, and the export 
prices have declined considerably. On the home mar- 








ket there is a fairly good demand for ironand steel wire 





jand prices are firmly maintained.” 
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FOR EVERY DAY USE IN THE ENGINE ROOM. | 





The average weight of anthracite coal is 9.35 pounds 
per cubic foot. 

Coke (loose) weighs 23 to 32 pounds per cubic foot. 

Bituminous coal weighs, per heaped bushel, loose, 75 
ponnds; one ton occupies 48 cubic feet. 

Cast iron weighs per cubic inch, 7.604 pounds; in 
round numbers, one-fourth of a pound tv the cubic inch. 

Green sand castings are 6 per cent. stronger than dry 
sand castings. 

Cast iron will expand and contract between the ex- 
treme ranges of temperature in this country with a force 
equal to 4} tons per square inch of surface exposed. 

Wrought iron expands and contracts between extreme 
ranges of temperature equal to nine to one per square 
inch of section. 

One gallon, U.S. standard, contains 231 cubic inches, 
weight of water in same, 8.331; cne cubic foot contains 
7.4805 gallons of water. 

The velocity of steam, of atmospheric pressure, flow- 
ing into a vacuum is 1,660 feet per second; into air 650 
feet per second. 

To find the pressure in square inches of a column of 
water, multiply the height of the column in feet by 434. 

The prope. safe working load for wire rope is as fol- 
lows: One-half inch in diameter, 1,000 pounds; five- 
eighths inch, 1,500 pounds; three-fourths inch, 3,500 
pounds; | inch, 6,000 pounds. This is for 19 wires to 
the strand, hemp centers. 

To find the diameter when the circumference is 
known, multiply the circumference by .3183. 

To tind the area of a triangle, multiply the base by 
one-half of the height. 

No. 1 wire gauge sheet iron weighs 12} pounds per 
square foot; No. 2 iron, 12 pouads; No. 3 iroa, 1! 
pounds; No. 4 iron, 10 pounds; No. 5 iron, 9 pounds; 
No. 6 iron, 8} pounds; No. 7 iron, 74 pounds; No. & 
iron, 7 pounds. 

To fiad the lap required on a slide valve to cut off 
steam at three-fourths stroke, multiply the stroke of the 
valve in inches by .250; the product is the lap in terms 
of the stroke. To cut off at two-thirds stroke, multiply 
by .289.—[Journal of Progress. 








A SOUTHERN PAPE... ON TARIFF TINKERING. 





Baltimore Manufacturers’ ecord. 

Ihe message ot President Cleveland will undoubtedly 
attract more attention than is usually accorded to such 
documents. It brings the tariff question to the front at 
once as the most important matter now before the pub- 
lic, but we regret to say that it advocates a policy the 
carrying out of which would prove of incalculable injury 
to the South. Under the ivuflaence of that protection 
which has built up the East, the South is developing as 
never before and is steadily increasing in prosperity. 
Her mines of iron ore and coal are furnishing profitable 
employment to thousands of workmen, her forests of 
timber are enhancing in value, and her manufacturing 
industries based upon these materials are assuming 
gigantic proportions. That the people of the South will 
be willing to see this wonderful growth checked, and 
the value of their ore, coal and timber interests largely 
destroyed by putting these articles on the free list, we 
cannot believe. Party allegiance, we know, hasa strong 
hold, and justly s0, upon Southern people, but we be- 
heve that if the fight is forced on this line, self-preser- 
vation will lose to the Democratic party several South- 
ern States. The South, just entering upon what 
promises to he the most brilliant era of industrial 
progress that the world has ever seen, cannot afford to 
turn its back upon this growing prosperity simply that 
it may cling to the traditions of the past. 

It behooves the people of the South who do not care 
to see their prosperity destroyed by free trade tu make 
themselves heard at once. The danger confronts them, 
and no time is to be lost. 


How Iron Breaks. 
Stationary Engineer. 

Hundreds of existing railway bridges which carry 
twenty trains a day with perfect safety would break 
down quickly with under twenty trains per hour, writes 
a British civil engineer. This fact was forced on my 
attention nearly twenty years ago by the fracture of a 
number of iron girders of ordinary strength under a five- 
minute train service. Similarly, when in New York last 
year, I noticed, in the case of some hundreds of girders 
on the elevated railway, that the alternate thrust and 
pull on the central diagonals from trains passing every 
two or three minutes had developed a weakness which 
necessitated the bars being replaced by stronger ones, 





after a very short service. Somewhat the same thing 
had to be done recently with a bridge over the river 
Trent, but the train service being small the life of the 
bars was measured by years instead of months. If ships 
were always among great waves the number going to the 
bottom would be largely increased. It appears natural 
enough to every one that a piece even of the toughest 
wire should be quickly broken if bent backward and for- 
ward to a sharp angle; but perhaps only to locomotive 
and marine engineers does it appear equally natural that 
the same results would follow in time if the bending 
so small as to be quite imperceptible to the eye. A _ lo- 
comotive crank axle bends but one eighty-fourth of an 
inch, a straight driving-axle a still smaller amount, under 
the heaviest bending stresses to which they are subject, 
and yet their life is limited. During the year 1883 one 
iron axle broke in running, and one in fifteen was re- 
newed in consequence of defects. Taking iron and steel 
axles together the number then in use on the railways 
of the United Kingdom was 14,847, and of these 911 re- 
quired renewal during the year. Similarly, during the 
past three years, no less than 228 ocean steamers were 
disabled by broken shafts, the average safe life of which 
is said to be about three or four years. Experience has 
proved that a very moderate stress, alternating from ten- 
sion to compression, if repeated about 100,000,000 times, 
will cause a fracture as surely as bending to an angle 
only ten times. 





LUBRICATION WITHOUT OIL. 





Several] interesting facts in regard to cylinder lubrica- 
tion were brought out at the recent meeting of the Amer- 
ican Society of Mechanical Engineers, at Philadelphia. 
Among other things Mr. Deaton stated as his opinion 
that the friction of an engine was independent of the 
lead, and, among other things, presented the subjoined 
interesting table: 
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This table, it will be observed, shows that the friction 
is actually less in all cases but one wken the load is great- 
est. Mr. Denton thought that the friction ofa piston in 
a cylinder was slight, and that lubrication did not bring 
about any noticeable result so far as this particular part 
was concerned. In support of these statements he cited 
first the case of an engine in which the steam of the same 
pressure was admitted to both cylinder ends at the same 
time. The difference in area between the two faces of 
the piston, owing to the presence of the piston-rod, and 
the consequently greater effective pressure on the back, 
as compared with the front face, caused the piston to 
move slowly to the front end of the cylinder. The fric- 
tion, therefore, could not have been appreciable. As re- 
gards lubrication Mr. Denton gave an account of his ex- 
perience with engines which had been cleaned out with 
ether, and in which no oil whatever had been used for 
months. The records obtained under such conditions, 
when compared with data from the same engines using 
oil in the cylinders, showed no difference worthy of 
special note. The fact that engines showed less friction 
under the heavier loads than under the lighter ones Mr. 
Dent»n explained by the assumption that the various 
journals, through the reversal of motion of the recipro- 
cating parts of the engines, developed a suction-pump 
action, drawing in the lubricating oil, and that this ac- 
tion was more vigorous when the engines were fully 
loaded. 





Pyar ot! Seen Sane 
Mended Cast Iron. 
American Artisan. 

Small ornaments of cast iron are often broken, and 
the owner is generally told that they cannot be mended. 


This is a grevious mistake. Cast iron can be success- 


EARLY I[RON- MAKING IN ENGLAND. 





Colliery Guardian. 
At the opening of the session of the Eas¢ of Scotland 
Engineering Association at Edinburgh, on Friday right, 
Professor G. F. Armstrong, of Edinburgh University, 
delivered an address in which he traced the effect of 
the introduction of iron from the time when these 
islands were being colonized by the Romans, whose suc- 
cess over the warlike and courageous Britons he attrib- 
uted to superior knowledge and use of iron. The art 
of working iron was first introduced into Scotland about 
the fourteenth century by Andrea de Ferrara, but from 
the fifteenth till near the end of the sixteenth century 
the manufacture of iron in Britain was chiefly carried 
on in Sussex. Iron smelting was then quite an aristo- 
cratic pursuit, being followed by the Howards, the 
Percys, the Nevilles, the Sydneys, and other equally 
i!lustrious families. The substitution of coal for char- 
coal as a fuel changed the localities of the manufacture. 
After speaking of some of the metallurgists of the end 
of the 17th and 18th century, Professor Armstrong re- 
viewed the history of the Coalbrookdale Iron Works, 
founded in 1709 by Abraham Darby. By 1763 the 
casting of parts of general pumping machinery and en- 
gines on Newcomen’s principle, and rails for tramways, 
had assumed industrial proportions, and the year 1777 
saw Abraham Darby the third engaged upon the con- 
struction of the first successful iron bridge ever erected 
—that which spans the Severn between the towns of 
Madeley and Broseley. Up till about this time the 
British iron industry had been confined to England and 
Wales, but in 1760 John Roebuck, the son of a Sheffield 
cuer, and a student of Edinburgh, came to Scotland as 
the founder of the subsequently famous Carron Iron 
Works. In the first year during which the works were 
in operation Ruebuck succeeded in turning vut 1,500 
tons of metal, chiefly in the form of castings. It was 
in this connection that Roebuck subsequently became 
associated with James Watt, at first in experimenal re- 
search, and afterwards as Watt’s partner in the memor- 
able enterprise which was destined to revolutionize the 
mechanical arts of the world. About the middle of 
the 18th century the total output was 18,000 tons per 
annum; by the end of the first quarter of the prescnt 
ceatury it Bad reached 400,000 tons, and a few years 
ago, when the trade was at its greatest activity, the pro- 
duction amounted to something like 7,000,000 tons in a 
single year—to more, that was to say, than that of Eu- 
rope put together. The annual coal output of the 
United Kingdom was now about 120,000,000 tons, ard 
something like a third of that might be sald to be c n- 
sumed in the production of crude malleable iron. The 
imperative duty which lay upon them was to endeavor 
to understand more and more the physical and chemical 
properties of the metal iron, to the end that they mights 
as their early forefathers did, learn to regard it asa 
precious thing, and not as reckless prodigals continue to 
employ it wastefully in the machines and structures 
they were called upon to design. 

Points about Pumps. 

Mr. Wm. O. Webber’s paper on “Centrifugal Pumps 
and their Efficiencies,” read at the recent meeting of 
the American Society of Mechanical Engineers, was 
very interesting and suggestive. The paper contained 
a number of interesting tables and diagrams giving the 
results of a series of tests which had been made. It 
was stated, among other things, that perhaps the first 
centrifugal pump, in a primitive state, was brought out 
by the mathematician Euler (an account of which was 
published in the proceedings of the Academy of Berlin 
for 1754), and which was probably a failure in a prac- 
tical sense. The next pump to attract attention, and 
one which is credited more nearly to have approached 
the efficiencies of the present day, was one erected by a 
Mr. McCarty in the New York Navy Yard in 1830 
Then followed, in 1851, at the great London Exhibition. 
the celebrated Appold pump, which is really the first 
pump of which an authentic set of experiments are 
available. Mr. Appold determined that the efficiency 
mainly depended upon the form of blades in the fan and 





fully soldered, if properly treated in the first instance, 
so a8 to give it an affinity with tinners’ solder. Cleanse— 
the face of the broken article from all impurities, if the | 
fracture is an old one, then with a brass wire scrubbing 
brush scrub the faces of the fracture until they appear 
perfectly yellow—until, in fact, they become dry- plated, 
so to speak, with brass; the rough cast iron rubs off the 
brass very easily and quickly, then the brazed surfaces 
are tinned just as brass is tinned, and the parts can be 
strongly soldered together without difficulty. 











SE Se 


' the shape of the volute of enveloping case, and that the 


best form for the blades was a curve pointing in oppo- 
site direction to that in which the fan revolved, and, for 
the case, that of a spiral tapering pipe or volute. 
Where the Waste Goes. 

“T see Edison claims that only about one-fourth of 
every ton of coal is utilized by the consumer.” 

“So? I dido’t think the dealer measured it quite as 
short as all that.” 
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Blast Furnacs:— 

There is some talk of moving the Lake Huron Fur- 
nace, Michigan, to Birmingham, Ala. 

The coke ovens, at New Castle, Pa., have shut down 


indefinitely. It is said that the industry was nota 
profitable one. 

The Carbon Limestone Company, Mahoning town- 
ship, has orders for over one hud ired cars of limestone 
per day.— [New Castle (Pa.) Guardian. 

The Fayette furnace was blown out last week in order 
to repair the engine, upon the -completion of which the 
blast will be resumed.—[Neguanee (Mich.) Iron Herald, 
Nov, 24. 

Iron & Steel furnace is running as usual. Their fuel 
is now } coke and } coal. Belfont is turning out 50 
tons a day, mostly No. 1. It is using 80 per cent. native 
and 20 per cent. Missouri ore.—[Ironton (O.) Register. 

The Virginia, Tennessee & Carolina Iron & Steel Co., 
of Bristol, Tenn., has commenced improving its property, 
and is, it it said, negutiating for the formation of a com- 
pany to build a 100-ton furnace. 

No. 2 furnace of the Stewart Iron Company, at 
Sharon, Pa., which has recently been relined ahd other- 
wise repaired, has not as yet resumed operations. It 
will probably blow in before the first of the year. 

The Pheenix furnace, of Brown, Bonnell & Co., 
Youngstown, O., is being relined and a number of im- 
provements added. It is one of the oldest furnace plants 
in the Mahoning Valley, and will be put in blast early 
the comirg month. 

A press dispatch from Bellows Fell, Vt., says: “Par- 
ties who have been mining iron‘and manganese in 
South Wallingford for several months past have struck, 
at a depth of 600 feet, the most extensive deposit ever 
found in this section. The iron is in so pure a state 
astate that it is shipped as it comes out to Bessemer, 
where, being mixed with other metal, it is said to form 
the best quality of steel. The deposit shows that at 
some time in the past great heat has caused the melting 
and running together of the metal, leaving it free from 
impurity. From 50 to 100 tons per week are being 
shipped. It bids fair to be a great and paying industry 
for that sectiou. Another lead has been started, which 
will in a short time reach the depth of 850 feet from the 
entrance.” 


Steel Works:— 

The Worcester Steel Works, of Worcester, Mass., have 
commenced active operations again, after their shut- 
down last month. 

The American Steel Vehicle Wheel Company is the 
name ofa new company who have just been organized 
by Pittsburgh capitalists, the capital stock of which is 
$100,000, and is to be increased to $300,000 if necessary. 

The Eureka Cast Steel Company, of Chester, Pa., 
have just closed a contract with the United States Mitis 
Company, for the right to manufacture wrought iron 
and steel castings by their, ihe Mitis, process. They 
have the sole right, with but one exception (that of the 
Midvale Steel Company, of Phiiadelphia). 

The Standard Steel Casting Co., Thurlow, Pa., have 
commenced the construction of an addition to their 
works, 130x95 ft., and put ip a traveling crane of 30 tons 
capacity. The company will also build a new open- 
hearth steel furnace, which, with their present one of 
10 tons, will enable them to handle very large castings. 





Rolling Mills:— 

The Kittaning Iron Mill, Kittaning, Pa., has shut 
down indefinitely, on account of a dispute with the pud- 
diers about the iron. 

The puddling departments of the Scottdale, Pa., roll- 
ing mill were put in operation on Monday morning, 
after an idleness of six months. Th sheet mills will not 
be started until there is a good supply of muck iron 
manufactured.—[ American Manufacturer. 

The tna or Union Rolling Mills are working steady, 
full-handed. These mills have never been idle since 
the fire, except for the yearly repairs in July, and the 
prospect for the future is very encouraging.—[South 
Cleveland Advocate. 

The puddle mill and Booth rod mill started up on 
Wednesday morning. The 18-inch mill is working on 
angle iron. Every department of the Cleveland Roll- 
ing Mill Company’s works are now in operation.— 
[South Cleveland Advocate. 

The North Chicago Rolling Mills, at Sou South Chicago, 





have been gradually getting matters in shape for a gen- 
eral suspension of operations, and by the evening of the 
3d inst. the entire works were shut down, except the 
blast furnaces. The steel works arid rolling mill will 
be thoroughly repaired, which will take from January 
Ist to the 15th. The works at: North Chicago will con- 
tinue in operation until the repairs at South Chicago are 
completed, when they will be closed for a general over- 
hauling. 

A decree of confirmation of the sale of the Riverside 
Rolling Mill property to R. W. Wilson has been given 
by Judge Buchwalter and a partial distribution of the 
proceeds orderéd. The Master Commissioners have 
$13,333.34 in their hands, the amount of the first pay- 
ment. Of this amount $523.50 is decreed to the Master 
Commissioners for fees and expenses; $808.60 to Harlan 
P. Lloyd, the trustee of E. L. Harper & Co., and $695.28 
to. the Treasurer of Hamilton county for taxes and pen- 
alty for the last half of 1886. The balance, together 
with the notes and mortgages securing the deferred 
payments, is to remain in the hands of the Master Com- 
missioners until further order of the Court. The ques 
tion of the right of dower of Mrs. Emma B. Harper is 
reserved for further consideration._[Cincinnati Tel- 
egram, December 7. 


Machine Shops:— 

The contract has been let for building the factory of 
the Birmingham (Ala.) Safe and Lock Company. It 
will be 125x200 feet, two stories. 

The shops of the Warder, Bushnell & Glessner Co., at 
Springfield, Ohio, are being furnished with 600 electric 
lights, at a cost of about $6,000. 

The Standard Machine Company, of Bay City, Mich., 
will build shops at Chattanooga, Tenn., under the name 
of the Chattanooga Machine Compapy. 

The Ohio Falls Car Works, Jeffersonville, Ind., who 
have recently spent $100,000 in improving their works, 
have further improvements|in contemplation. 

The contract for the erection cf the car wheel and car 
spring manufactory at Decatur, Ala., has been awarded. 
There will be several buildings, the main one to be 80x 
275 feet. The works will be in operation by January 1, 
1888, and will turn out 100 car wheels a day. 

The new buildings now being erected at Chattanooga, 
Tenn., for che William Anson Wood Mower & Reaper 
Company would not be ready for occupanc; before April 
next, ard that the manufacture of mowing machines 
would be resumed here at; once and continued until 
spring.—[ Youngstown, O. Telegram. 





Foundries :— 
The force of men in the car-wheel department of the 
Union Foundry and Car Wheel Works, at Pullman, Iil., 


have been doubled recently, on account of the constantly | Cy 


increasing orders to be filled. 
The Andrews Brothers Co,, of Hazelton, O., founders, 
has been incorporated. Capital stock, $500,009. Chaun- 


cey H. Andrews, L. E. Cochran, James Neilson, H. W.| f 


Heedy and H. W. Calvin, incorporators. 

R. J. Redmond, John A. Redmond, B. R. Stevenson 
and H. J. Morton, of Clifton, W. Va., and E. S. Grant, 
of Middlesport Ohio, have chartered the Hampden 
Foundry and Machine Co., at Clifton, to manufacture 


stoves, machine work, etc. The capital stock is $10,000. Ne nah 


—[Ohio Valley Manufacturer. 





Hardware:— 


N. F. Acers will establish a horseshoe factory at duro 


Leavenworth, Kansas. 


A cutlery factory is to be erected in Wilkesbarre, Pa., | B 


by Philadelphia capitalists. 

The Lufkin Rule Co., Cleveland, have lately brought 
out a very convenient pocket rule of spring steel, en- 
closed in a leather case and adapted in size to the vest 
pocket. 

The National Association of Wrought Iron Pipe Man- 
ufacturers met in Pittsburgh, Dec. 1, and reaffirmed the 
old scale of prices. All the factories in the country 
were represented. 

The Belleville Nail Company, Belleville, Ill., have 
resumed operations with a full force of men. This 
plant has been closed for three weeks on account of 
a scarcity of water. They now havea good supply and 
at present prices will continue in operation. 








Ar Lebanon, Ohio, November 26, Professor Wendlin 
Zimmerman, of the Normal University, having occasion 
to study the work of a steam engine preparatory to a 
lecture upon the subject, visited Greeley’s flouring mill. 
Somehow he fell into the pit of the fiy-wheel, which was 
making 130 revolutions per minute. When the machin- 
ery was stopped the body was broken to pieces. 








LAKE SUPERIOR IRON ORE PRODUC- | 
TION, '87. 





We reproduce to-day the Marquette Mining Journal’s 
tabular statement of the ore production and shipments, 
by lake, of the Lake Superior country, during “1887. 
The following are the shipments by ranges and ports re- 
spectively : 

Marquette Range... 





Senniiion 
Total lake shipments, 1887............. 
“ss ” SN cectshasentey 








= = 
































Name or Porr. 1887. 1886. 
pasuustte peboe, evcese $03,411 853. 
ag are Micisdiecpiiushsdlkcegdintecbabinsdesowsencienn RE yey 1,°38,821 
Ashlent | “HMM £19 07 589K oo no 1.080797 me 
Two Harbors Minn.......... 390,467 304,306 
4.398.857 |» 3.498.186 





The production of each mine, by ranges and shipping 
ports, will be found in the following table: 
MARQUETTE—MARQUETTE DISTRICT, 











AMETICAD ..ccceee ceceee ceeees Winthrop: 4 ..eeies..idcesenis 
Buffalo .......... ERED IDIGE cncceccosiniceccisoes 17,874 
JV ACKBON. 5 .2.0000000000cecescccese West Repubiic............. 
Marquette Ore Co Republic... } 
Rolling Mull........ Republic Keduetion Co. 
Sam Mitchell ee Ee eee 
Mil waukee.......... GIN socsien cacessacoucconn 143,011 
Cliff et soiitilion Nerth Champion 96 
Negaunee............ been, & rebel... 2.60 
South ‘Buifaio.. pete Ag SR. Pi 
evel Mic igamme. oe 32 
Lake Superior.......::....... 47,483 | Webster... 2074 
Barnum .....sccceeeeeeeessenes 2,669 | Beaufort............0...-., ~ 12,829 
ee, BRAS GSR 1,486 } Titan 2.8 .00.20....... 16,003 


Pittsburgh and Lake Total from Marquette 803,411 


Angeline,...............02 77,907 
8ST. IGNACE—MARQUETTE DISTRICT. 





















Clevelaind........ccseesessescosse EIU eiciccepinndscos: wenlcne « 5,089 
Winthrop..... ~ Gand Sapee— 72 
Rivwanken,-- 9 | Wheelive.... oe 71 
Champion .. ee 
Cliff Shaft....... Total from §t.Ignace 91,544 
pT Ra 
mR he DISTRICT. 
I 1,203 
Pitteburgh Cad Jake 
u8 Angeline.. béeced =a 
94 Quarts f SERS ASN 
uartz D...... 
Kichards... 
re Salisbury ie ae ¥ 
Superivr.............. - 18 306 
J PRE TEER Superior Beret aoe 138.03 
Jackson South “wanze¥............ ih 
Lillie........ Wheat ........... ees 
Marquette 26 | Winthrop......... 
Mitchell... — etertemey 
Negaunee 
OTK......serccrerrecccoeeeeneoeee 
Bomparell ......ccerevesseseoses 4 
SPUN coassiistnaretescumaiaaians 47,489 
ESCANABA—MENOMINEE DISTRICT 
Beta... ees ee A 
Chapin... EAE RRL Ss 332,230 
57,058 
676 
14,297 
2,272 
- 195 







538 | Youngstown................ 34,418 
1,168 | Wailpole.............. 1043 


Iron River... ‘.. 83.018 | sturgeon River............ 6,829 








Ludin 61,788 | 
Mas _ a Ey Le | se 1,151,711 
Metropolitan .. i: SORA - 9,070 | 
ESCANABA—GOGEBIC DISTRICT 
II IEEE con ccadecipheiudbiistaskedeg =. aa 
5,090 <td 
SS. * SND oo aca Seccncrcone tovesne 51,701 
999 





1.793| Total from Escanaba. 2,072,7 
ASHLAND, WIS.—GOGEBIC DISTRICT. 
Milwaukee, Lake Shore & Western Ore Dock. 

















6,676 

52,937 

+ 110,300 

2,101 

1,310 

15,647 

1,004 

21,21 

Colby North... 67.059 

Colby South 86 482 ; 

First National... . 984 | Superior.........cccorcosseoerse 21,990 
Germania .. © 48,509} Parker...........sc.c00-..000) 9,145 

Iron Chief... 2,249 
Tron King...... 47,001 DOG ceacsts tives. coperescesss: SODMED 

Tronton. ..; ........ 24,762 

Wisconsin Central Ore Dock. 

Ashland .. svooecasssecee™ OO 000 | Atiantio ..c.cccccce. RED 

Colby OY OS 1,467 
Colby South... 1 ae 209,308 
Colby Section 6... 12 996 ——— 
pontweal oo veeseteee 18,477 | Total from Ashland...1,€40,727 

Trimble .. Rie 

TWO ) HARBORS, MINN.—VERMILION DISTRICT. 

Minnesota Lron Co.'s mimes.........6......sccccccesenseseeetsceeeeseees SOD 467 
Grand total of lake shipments.............:.scs0.0s- -o» 4,398,857 





Tue readers of St. Nicholas will discover in the De- 
cember number, that Mrs, Frances Hodgson Burnett 
created a worthy companion character to “Little Lo 
Fauntleroy,” in the heroine of her story, “Sara Crewe; 
or, What Happened at Miss Minchin’s;” and, as in the 
earlier story, the author’s conceptions are aided in their) 
setting forth by the work of the illustrator, Mr, R. By 
Birch. 
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CONDIT, 


FULLER & CO., 


PIG & BAR IRON. 


we WATE SE™ET. } CLEVELAND, O. {or olv'iursoc iam 


























Telephone 1107. 


VA. ='. TELORINTON, 


Steel and Iron. 


49 WILSHIRE BULLDING. - 


- CLEVELAND, Oh10O. 





MEIinmmesota Tron Go. 
VERMILION CISTRICT ORES. 
Geo. H. & S. P. Ely, Agents, 


5 Mercantile Bank Building, 


CLEVELAND, O. 








Bridge and Boiler Builders, 


Bose BRIDGE AND BOILER 
> WORKS, mfrs. of Arch and Truss Bri 
Boiler — and Oil Stills. Bet. Wasson te» 
and Case Ave. 











Belting, &c. 


pP4rsan & BOSWORTH. Agents for Shultz 
Raw Hide Belting, 9 & 11 South Water street. 











Carrisge Bolts. 


HE COLWELL & COLLINS NORWAY 
BOLT CO., manufacturers of heme ws 
Carriage and Tire Bolts. 











CLEVELAND BUSINESS DIRECTORY. BUSINESS DIRECTORY. 
Bolt and Nut Works. Canton, O. 
Ts ee es | NCE ee 
Boller Makers. Hinckley, O es 
SS" Boller, Tank, se, 4 Browns, | "Lace ints apocrine" Corson 








Meadville, Pa. 
URRY & CO. general jobbers i ings of 
all kinds. general jobbers in a 











Mansfield, O 


be te Fens | BOILER MA aes 
an team , 
Tanks. and all kinds of Sheet tren Wa ~ os” 














Niles, O. 


EEVES BROS., Manufact 
Tank and Sheet toon Week eon “< eat’ 











CLEVELAND ROLLING MILL CO., 


—MANUFACTURERS OF— 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, 
Steel Oil Barrel Hoops, Wire of ali kinds, Iron and Steel Boiler Plates, Galvanized 
and Black Sheet Iron, Corrugated [ron Roofing, Sheet Steel. 





>. BH. OUTHWAITE. W. G. POLLOOK. 


J. H. OUTHWAITE & CO.., 
Exclusive attention given to 


Lake Superior and Menominee Range | 


Tron Ore. 


* CLEVELAND, OHIO. 








J. a. Dalliba. Moore, Benjamin & Co., 
H. P. Hussey. Mia lwaukee, Wis. 
DALLIBA, HUSSEY & CO., 


Dealers in 


TRON ORE 4° PIG IRON. 


101 St. Clair St. CLEVELAND. 0. 
Chicago Office: 115 Dearborn St.. Rooms 2 to 22 





roy | FOUNDRY COKE. 
72-hour Connellsville Coke. 





sen W. J. RAINEY. 
a Mercantile Bank Bidg., Cleveland. 





H. E. COLLINS & CO., 


QRES AND METALS, 


34 Lewis Block, 
PITTSBURGH. PA. 


Pittsburgh & Wheeling Coal Co.. 
Miners and Shippers of 
OHIO STEAM COAL AND COKE. 


Mines on the Cleveland, Lorain & Wheeling 
R. R. Capacity. 2,000 tons daily. 


Office, 29 Mercantile Bank Building, 
CLt VELARD, O 
Lake Shipping Point, Lorain, Ohio. 





A, PLUEMER & CO., 


PIG IRON. 


COR. FOURTH aND RACE STREETS, 


Cincinnati, Ohio. 
Chicago Uttice—No. 107 Dearborn Street, 





Coal, Iron and Ore, 


NDREWS. HITCHCOCK & CO.. Briar Hill 
hk Coal and Pig Iron. 101 St. Clair St. 81 


pABCOCK. MORRIS & CO., —COAL.— 
Grand Arcade Building. Cleveland. 0. 5 
ICKANDS, MATHER & CO.. Tron Ore and 
Pig Tron. Cor. Bank and Superior Sts. 61 
QANGER. A.T.. wholesale Scrap Iron, Nos. 
173, 175 & 177 Merwin Street. 




















File Works. 


Rochester, N. Y. 
\ X y Oey eA PRINEE 
for Catalogue. J.S. Graham & $8 _ 


1 LEASON, WILLIAM, i of Weeki. ly 
ists’ Tools, Lathes, M, manu, of Masi 
1 











Dressing Machines. 10 Brown’s Rac. 


Struthers, O, 


SY ge Lhe es & CO., manufacturers of 
ox Annea ommon 
Iron. and Sunerior Quality mand Refined i 

















Tepustry FILE WORKS. A. & H. Gough, 

manf’rs of Files and Rasps, seus! to the best 
Fnelish file. 'd files re-ent. Ail kinds of Job 
Grinding. Office ana Works, 38 Cobeneoqs. and 
3' Winter street 








Foundries 


li & CO.. Car wheels. Patent Chilled 

Frogs. and ali kinds of castings. 9 Winter. 

AYLOR & BOGGIS FOUNDRY CO. Fine 

Gray Tron Castings. 65 to 73 Central Way. 

Pr tatsone WM. & SON. Rolling Mill and 

7 Pm ats castings. Rolls a specialty. 
0. 











Broadway. 








Foundry Facings. 











Room 11 
c * 2 2 " LEVELAND FACING MILLS, aon 
SHORE 5. ere ee Supplies. Cor. Scranton & Carter Sts. 
Pickands, Mather & Co. Hardware and Iron. 


IRON ORE AND PIG IRON. 


Corner Bank and Superior Sts., 
CLEVELAND, 0. 


E.C. POPE, 


COMMISSION DEALER IN 


lron Ore. Pig fron 


AND METALS. 
CLEVELAND, OHIO, 








BASSETT & PRESLEY. 


Successors to 
W. H. McCURDY \ CO., 


BAR, BAND AND HUOP IRON, 


Steel Boiler Plates, Tubes, Rivets, etc. 
CLEVELAND, O. 82 


Tuttle, Ozlebay & Co.. 


COMMISSION DEALERS IN 


IRON ORES, 


from Marqueinn Gogebic Wh Menominee 








Districts. 
CLEVELAND. O. " 
Saml. L. Mather Fred. A. Morse, 
Prest. & T Secty. 


Cleveland Iron Mining Co., 


Dealers in Iron Ores 


from their own mines near Marquette, Lake 
Superior. 
Rooms 4&5 Mercantile Bank Building, 


an CLEVELAND. oO. 


L. M. PITKIN F. L. CHAMBERLIN, 
Pres Sec’y. 


’t and Treas. 
Variety Iron Works Comp’v 


BOILER MAKERS, 


Machinists and Founders. 
Shafts, ave and Hangers 
a specialty. 
1to73 Scranton Ave. 81 Cleveland, O. 


BEFORE YOU BUY A 


BYCICLE cORoGUN 


Send stamp to A. W. GOUMP, Day- 
ton, O.,for Illustrated Price List of 
New and Seconp-Hanp Macuinzs. 
Bicvecles repaired and nickeled. 
Sroonp-Hanp BLCYCLES,Guns and 
Revolvers taken in exchange. 


&@ Mention this pz _r. ly 














CHARLES HIMROD & CO. 
DETROIT AND CHICACO, 


Prise Iron. 


dole Sales Agents for following brands Lake 
Superior Charcoal Lron: 


Vulcan Furnace Co. 
Detroit Iron Furnace Co. 
Deer Lake Furnace Co. 


Sole Sale Agents Chicago Furnace Co. and Mil- 
waukee f urnave Co. product together, cf 
Bessemer and foundry iron, 1v0,000 gross tons. 
Sole Sales Agents in West and Northwest for 
Brier Hill Lron and Coal Vo.’s brands. 


Tod—Brier Hill Scotch, Iron River, 


Grace, Bessemer. 
Also a full line ot Southern Foundrv 
and Forge trons. 


Encine Castines. 


Complete set of Castings for making smal! 
and medium sized vertical Engines. 
SEND FOR PRICES. 


Humphrey’s Foundry, Bellefontaine, 0. 
RUNYON, STUBBS & MACK, 


Commission Dealers in 


LkvOuN Obese, 


From Marquette, 
Gogebic, and Meuominee Districts. 


Room 43 Grand Arcade Building, 
A ST. CLAIR STREET, Cleyeland,0. 
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t My : cs 2 Dealer and"Broker in 

$35 IPON AND STEEL. 

8 gs 5 68 GRAND ARCADE, 
§05£6| CLEVELAND, - OHIO. 





INGHAM, WM. & CO., Hardware, Iron, 

Nails and Metals, 148 and 150 Water St. 
(LEVELAND ROLLING MILL CO., manu- 
' facturers of Steel and Iron Wire and — 








Tire. 


HE EBERHARD MF’G CO. manfrs of Car- 
riage, Wagon and Saddlery Hardware. 25 











Hardwood Lumber, 


Vii RTIN & BARRISS. dealers in all kinds of 
Hardwood Lumber. 130 Central Way. 51 











Lumber. 


\ OODs, JENKS & CO., manufacturers and 
dealers in Lumber, Lath, etc., 5 Garter 





street. 
ISHER, WILSON & CO., Wholesale lumber 
dealers (pine & hardwood), rough and dressed 
lumber, timber, lath. shingles, etc. 47 Centra! 

Way. 82 
OTTER. BIRDSALL & CO., dealers in rough 
and dressed lumber, lath and shingles. Yard 

and planing mil!, 7 & 10 Carter St. 42 














Machine Shops. 


ORD, GEO. A., Metal Pattern Maker, smal! 
machinery repaired 15% Frankfort St. 











Steel Stamps and Stencils. 


| he shy He J. H. & Co., Rubber Stamps 
Seals, Stencils. 92 Seneca street. 54 











BUSINESS DIRECTORY. 








Akron, O. 
cNEIL, J.C. CO., steam Boilers, Heavy; 
Sheet Iron Work, &c. Repairing prompt) 
executed. 





TEFXAPLIN RICE & CO., manuf’rs. of Stove: 
and Hollow Ware, dealers in Tinners’ orees 


EBST#R, CAMP & LANE MACHIN} 
Cco., Founders and Machinists, 12 a 
street. 


ete. 











merase oO. 


OC HAPMAN @G builder of Engines and 
Machines Also Les obbing and Repairing. 











Columbus. 0. 


NITY BOILER WORKS. manf’s of Stationary, 
Portable, and Locomotive Cream Boilers 
All work warramed. Borger Bros. & Co. 12 











Cinemnati, O. 


HE CINCINNATI STEAM HEATING CO. 
manfrs, dealers and contractors. Warming 
and ventas — public and private buildings a 
8 Py ers, Radiators, Pipe, Fittings 

ey &c. Correspondence soliced. Ry 





West — street. 
COW.’ P ALEX. Queen City Pattern 





Works. Patterns os. to order. 134 E. 2d st 


ATFIELD JAMES ttern Maker. fF at- 
terns of every style e to order. a 











West Second Street. 


‘ron Planers 


A SPECIALTY. 
New Patterns 










a er 


This Planer returos toe cavie 3 tor] 


sizes from 20 in. by 20 in. and 80 in. by 80 in. 
to plane from 4 to 10 feet in length. 


Rochester Machine Tool W’ks | 


LIMITED, 
84 Rochester, N. Y. 








Lpiration Register 


ManvuracturErs’ and Dealers’ Insurance Reg- 
isters with special ruling for number of Policy. 
Company, seven spaces for amounts on different 
property. amount of policy, amount of premiums, ; 
time of expiration. etc., will be sent post-paid on 
receipt of $1 00. Or we w'll give one as a premi- 
um with each new subscription to the Iron TRapDE ; 
REVIEW, price $3.0u per year. : 


Address, 
Cleveland Printing and Pub'ishing Go. 
Cleveland, Ohio, 








The Daisy Patent Natural Gas Burner. 


For all kinds of Stoves. Furnaces, and Open Grate. 
Will produce more heat than any other burners 
ever made. Manufactured by 


Harmon, Cibbs & Co., - Corry, Pa. 








Stearns Mfe. Co. 


ERIE, PA. 
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Gace a 15 to 400 ie Power. 


Boilers of Steel and Iron 
Supplie the Trade or user. Send for Catalogue. 


Mill and General Machinery, 


WORKS AT ERIE, PA, 
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Orrrce or Lron TRapE REVIEW. 
CLEVELAND, O., Wepnespay Eventne, December 14, 1887. 


lron Ore. 

The ore market remains in a state of ‘‘innocuous desue 
tude,” no noteworthy transaction being reported for the 
week. Dealers are squaring up their shipping accounts 
and taking inventory, as it were, of their ore that is 
still for sale. Considerable inquiry is beiag received 
from interior points for high grades of Bessemer ores, 
but the supply is limited, the bulk of the unsold ore con- 
sisting of Non-Bessemer ore. The vesselmen have to 
some extent toned down their exorbitant demand and, 
by the time at which charters are usually made, will be 
found willing to accede to the reasonable demands of 
the ore producers. Despite the predictions of an in- 
creased ore output next season, the indications point to 
a restricted production in 1838. This forecast is based 
upon the lack of capital for developmental purposes, and 
the very small profits made by the majority of producers 
during 1887. “We repeat our former qaotations ‘as 
follows: 

No. 1 Specular and magnetic Bessemer ores per ton... at ger 50 





0. 1 Specular (non-Bessemer) ores per =. i 6 55 
Bessemer Hematites........ sicvdeiniatist sanieicoie o 4 7o@6 70 
Non-Bessemer Hematites ... 5 00@5 00 





Pig Iron. 

Despite the scare telegraphed from Philadelphia all 
over the country as to the alleged weakness of the iron 
market because of the President message, pig iron is 
held firmly inthis market and the same condition of 
affairs is reported from the Mahoning and Shenango 
valleys. Iron makers of experience decline to be scared 
into lower quotations. The same thing, they say, has 
been tried before, and resulted disastrously to the trade, 
simply because the stampede was successful. There is 
no indication that Congress will carry out the President’s 
recommendations and in the meantime the demand for 
iron continues good. The Chicago founders have 
entered the market as large January buyers, and one 
local firm reports the sale, to Ohio parties, of 1,500 tons 
of a high grade foundry iron for delivery February 1, 
at $20.50 cash at the furnace. The tone of the market 
is healthy and quotations are full. The following are 
the rulng prices, f. o. b. cars, Cleveland, four months : 

CHARCOAL PIG IRON. 











Lake Supertor Charcoal all grades....... SE SERRE EM oe 22 50@24 (0 
BITUMINOUS AND COKE IRON. 

ik 2 a oiniscesinssevorscssensihandausbaibibteniettioneystias’ $ 2185 
Ho. E SOREON, BEF SAO GEON, 5 ><ccscncasescatsnoatecsensiosessevonee 21 uwes 85 
No.l foundry, jai oree, with cinder inixture.. named - pert 35 
No. 2 sam dis 19 85@2:, 

N . 1 slivers. native Ohio ores.. 21 00@21 50 
Ser: 2 ee 

0. 1 gray forge, 8 or ha RES RSE Oe 

No. 1 gray forge. neutra / .-.- 1885@19 35 
No.1 American Scotch (Biaci Band)... RI 2153 
No. 2 American cc peemione 2053 


Manufactured Iron. 

Dealers report increased demand for bar iron at $1.80, 
and although large contracts might be made at a lower 
figure, some heavy holders decline to cut the price, and 
purchasers will have to come to the views of the mill 
men. The new year is looked forward to with confi- 
dence, and better prices are expected all along the line. 
Sheets continue in strong demand, at the old price. 

Scrap Iron. 

No transactions are reported save a sale of 500 tons 
of old American rails at $23, which is a drop of $1.00 
a ton. 

Hardware. 

Little is to be said under this head beyond the gen- 
eral statement that the present is the most flourishing 
season the hardware men have experienced for many 
years. They are two weeks behind on orders, and are 
working day and night to catch up. Copper, tin and 
lead are still on the rise, copper especially going to the 
op. 

CINCINNATI P’G IRON MARKET. 
Reported for the [Iron Trapt Revisw by Rogers, Brown & Co. 

The market is unquestionably more active than at any 
time for the past month. The talk of buyers has pointed 
so universally to January buying, that many of them be- 
gin to fear a too stimulating effect upon the market next 
month, and are anticipating. This has led to some quite 
large transactions already closed, and a good many others 
under consideration. More Southern iron is now called 
for than at any time since the first of the year. Buyers 
claim to be able to buy the leading grades very advan- 
tageously, but the furnaces having met the recognized de- 
cline of-about $1.00 per ton in the past three months, 


<5 | @19 50; Suuthern No 1, $17 50@18 50. 
85 | nelisville Coke, East St. Louis, $6 15 


decline to go any lower, and are booking orders on that 
basis much faster than they are making the iron. Every- 
thing points to a large buying in January, and it will be 
quite remarkable if there is not a firmer feeling in con- 
sequence. Southern No.2 foundry is held at $19.50 
cash Cincinnati, but buyers claim to be offered good 
brands at $19.00. This fairly represents the basis of the 
Southern iron market. We quote for cash f. 0. b. Cin- 
cinnati (December 12) : 


Hor Buast Founpry [ron.—Ohio and Southern Strong Coke, 
pI > 1, $20 00@$2050, Ohio and Southern Strong Coke, No. 2, $19 00 


2000; Ohio and Southern Strong Coke, No. 3, $18 00@$19 00; 


Ohio Soft Stonecoal, No- 1, $20 00@#20 50, Ohio Soft Stonecoal 
No. 2, $19 00@$20 00; Mahoning and 4 Shenango Va Valle how 1, 
$20 Bde $2100. CrarcoaL [ron.—Hanging $23 00@ 
—— anging Rock No. 2, $22 00@$23 00; gt and 

Ala) bama, No. 1, $21 00@§$21 50; Wecasceen and Alabama, No. 2, 
$19 50@$20 50. Foras—Strong Neutral Coke, $17 20@$18 00; Mot- 
tled Coke. $16 00@$1650; Cold Short, $16 00@$17090. Car 
WHEEL AND MaLLEaBLE—Southern a Wheel Iron, $23 00@ 
$2400; Hanging Rock Cold Blast, No. 1. $24 00@$25 00; Lake 
Superior Malleable, $22 50@$23 50. 

CHICAGO PIG IRON MARKET. 


Reported f for eS Iron Trave Review by wogers, Brown & Co., 
W. Backman, Resident Agent. 


Numerous orders for quick delivery continue to be 
the feature of the market. In the past two weeks foun- 
drymen have recovered their spirits on -eceiving some 
good contracts, and feel more confijJent thin ever that 
the coming year will be one of large activity. Most of 
them have permitted their stocks to ruu down pretty 
low, and will therefore have to place orders before very 
long. The general talk isJanuary, but a disposition is 
shown by some to take hold this month. Much incon- 
venience results from the slowness of railroads in deliv- 
ering iron on the spot delivery orders, and agents have 
more than the usual share of trouble on this account. 
We quote for cash, f. o. b. cars, Chicago (Dec. 10): 

, oe and Coal Foundry: —Ohio Hanging Rock softeners, No, 

, $21 50@22 50; Ohio Jackson county. softeners, No. 1, $2150@ 
23 Oo: VUhio, Black Band softeners, No. 1, $22 06@2250: Lake 
Ure and Cinder softeners, No. 1, $21 00@2200; Southern coke 
foundry No. 2, $20 0@2i 00; Southern coke foundry No. rite 
$20 00.2050; Southern coke foundry No. 3, $1910@20 00 
Materials:—Old American Kails, $23 00@z3 50; Old wheels, $0 50 
@21 5). Charcoal Foundry:— Lake Superior, $21 50.@22 50; South- 
ern, $21 50@23 00 ; Hanging Rock, $24 WU@25 00. 
Malleable:—Lake Superior, $21 50@22 
$20 Vu@26 Ov; Hanging =. _ Blast, $26 0U@28 00; ‘oun 

ST. LOUIS F PIG IRON MARKET. 
Reported for the Lronw Trapz Review.by Rogers, Brown & Co. 

This market has been unusually dull for the past two 
weeks. Consumers of iron regard the situation as wholly 
in their favor, and are generally delaying purchases un- 
til next month. This policy has made local sellers 
somewhat anxious and eager for orders, but the furnaces 
are receiving liberal orders from other markets, and 
decline to make concessions needed to book orders. We 
quote for cash at St. Louis (Dec. 10): 


Charcoal Four.dry [rons.—Missouri. $20 00@21 00: Southern 
$20 vu@s2l Ov. Coal and Coke Irons.—Southern, $20 0Uu@ 
2100, Ohio Softeners, $21 W@2t 00. Mili Ironz—Missouri, $19 0 
Car Wheel & Malleable 


Irons—Southern. $22 w@25 00; Lake Superior, $22 00@23 0u; Von- 
PITTSBURGH Pla IRON MARKET. 
Reported for the Iron Trapg Review by A. H. Childs. 

The pig iron market continues quiet, and there are 
rumors of still greater decline in prices. Buyers content 
themselves by buying only what is needed to cover 
present wants, and are not disposed to anticipate future 
requirements. The volume of trade is maintained. In 
the absence of important transactions, quotations are 
(Dee, 12): 


Pia Iron.—No. 1 Foundry, $19.75@$20.25; No. 2 Foundry, 
$19.00@$19.75; White and Mottled. $16.50@$17.00 ; aay Forge 
$17.25@17.75: Warm Blast Charcoal, $21.00@824. 00 ; d B.ast 
Charcoal, $25. 0@2. 00; Bessemer, $19.5.@20. 50, four months. 


A Factor of Safety. 

It is a settled fact in mechanics that no piece of ma- 
chinery, whether it de a belt, shaft or gear, should ever 
be submitted to a strain greater than one-half of its 
breaking strength; it follows that a belt to be lasting and 
durable should not be subjected to a strain greater than 
100 pounds to the inch in width. It is also an establish- 
ed fact that a leather belt passing over the face of a turn- 
ed cast-iron puiley embracing one-half of its circum fer- 
ence, will give a fractional force equal to forty per cent. 
of the stress, so thatifa belt one inch wide is passed 
over the face of an iron pulley embracing one-half of its 
circumference, and subjected to a stress of 100 pounds, 
the fractional or driving power will be forty pounds. 
If this foree of forty pounds is carried forward at « 
speed of 1,000 feet per minute, it is evident that this force 
will be equal to 40,000 pounds at one foot per minute.— | 
{Manutacturers’ Gazette. 


Reduced Rates for Holidays. 








AN AMERICAN APPRENTICE SYSTEM. 


scilesiciiiagiies 8 

Col. Richard T. Auchmuty, the founder of the New 
York Trade Schools, on Firet Avenue, 67th and 68th 
streets, read a paper Thursday evening before the Poly- 
technic Section of the American [nstitute on “An Ameri- 
can Apprentice System.” 

After referring to the decay of the old apprentice sys- 
tem, caused by the sub-division of labor and the inabili- 
ty of the mastér mechanic to bestow much personal care 
on the apprentice, it was argued that the only method by 
which it was possible to train American mechanics who 
could compete with foreign workmen was a combination 
of the Trade School with real work—the Trade School 
first to gain skill and to acquire what is now in danger of 
being forgotten, the knowledge of the science on which 
a trade is based, then real work to gain speed of execu- 
tion and skill. To apply, in short, the same system of 
education to the trades as is now followed in the profes- 
sions. 

Col. Auchmuty maintained that this was “no paper 
plan devised in a study’’, but was the result of the ex- 
perience gained while instructing over one thousand 
young men at the New York Trade Schools, many of 
whom were now earning three or four dollars per day 
and some of whom were master mechanics. Excellent 
specimens of plumbing work, of wood carving and stone 
cutting were exhibited, the result of one season’s instruc- 
tion. Attention was also called to a large West Side 
Apartment House, the brickwork of which was done al- 
most entirely by Trade School graduates. 

Now that it has been demonstrated that Trade Schools 
could teach the American lad how to work, it rested with 


the master mechanics to give him employment. Two asso- 


ciations, the Master Plumber and the Silversmiths, had 
asserted their right to do so, notwithstanding trade union 
rules to the contrary. Theopposition of the journey- 
men, most of whom were of foreign birth, to allowing 
boys to learn the trades was attributable, Col. Auchmuty 
stated, to their dread of competition and over-production. 
This was a groundless fear. The labor of young men 
who had been taught how to work would if properly 
utilized lower the cost of the product without lowering 
wages. Over-production came from high prices not 
from people having too much. 

The tendency of trade union regulations in regard to 
production was to enhance prices, contract the market 
and to make the poor poorer. 





Value of Train Telegraphy. 
Electrical World. 

The uses of train telegraphy continue to manifest 
themselves. One of the latest brought to notice was 
that in which the system served to bring prompt medical 
assistance to a lady taken ill on board a Lehigh Valley 
train. The operator sent a message, bringing a doctor 
to the next station, and the sick person was immediately 
tended and relieved. The same system was also employ- 
ed to call a carriage to the depot for the lady on her ar- 
rival, and to summon a locomotive to take the doctor 
home. That all this could be done easily and effective- 
ly by means of telegraphy from a moving train shows 
that the traveling public has gained an appliance of no 
mean value for greater comfort and safety. 

a3 imme pea 


Electrical Railroads. 
Electrical W orld. 


So well pleased is Scranton with its electric road that 
another is being added, while all through Pennsylvania 
the success and economy of the road have set on foot 
dozens of electric railway enterprises, many of which 
will soon be carried out. Down South a number of 
electric railway plans are maturing, and out West there 
are indications of great activity in the same line of work. 
California is a particularly inviting field, and promises 
soon to have more electric roads than any other state. 
Coming nearer home, we find Brooklyn with an electric 
road, six miles long, just gone into operation, and with 
plans made, or agitation going on, for half a dozen more. 
Altogether the outlook in this department is very bright. 


— oe 








Holiday Excursions. 

The Pennsylvania Lines West of Pittsburgh will sell 
excursion tickets at one fare for the round trip from all 
stations December 24th, 25th, 26th and 3lst, 1887, and 
on January Ist and 2d, 1888. All tickets good returning 
until January 3d, 1888. No excursion tickets will be 





The Lake Shore Railway will sell round trip tickets 
to local points on its line December 24th, 25th, 26th and 
31st, 1887, and January Ist and 2d, 1888, at one fare’ 
for the round trip; limited to January 3d, 1888, for 
return. 





sold to adults for less than 25 cents, nor to children for 
less than 15 cents. No excursion tickets will be sold on 
Dec. 27th, 28th, 29th and 30th, 1887. For further in- 


_ formation call on or address nearest Ticket Agent Penn- 
| eylvania Company. 4t 
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Cleveland Foundry. Iron Clad Paint Co. wonciscpantce.. 

















CG asti nes actory 75 & 77 Central Way. Sec & Treas. No. 3 Case Bullding, And cet the ; crepe 
icle, and save 0 
For Machinery and Rolling Mills CLEVELAND, OHIO. suit. for using an cle 


made in violation of we 
tents issued t0 ye. 
reen and now owned ‘by 
this Company. 


IRON CLAD PAINT 
is the most dur- 
able, most fire- 
proof and Cheap- 
est Paint made. 


FURNISHED both Dry 
and Ground in Oil. 


Near! il 
rea? ads. ’és 


Car Wheelr 


all sizes and kinds, with and without Axles. 
Gnilled Faced R.R. Frozs 


STREET RAILROAD TURNOP'r. 


‘Winter Street. | Bowler & Co 








CLEVELAND babe & FOUNDRY WORKS. 
MAHER & BRAYTON, Proprietors, 








REN Bor gtr ya ctl Recon tm 
i Car, Engine, Truck and 
Tender Wheels. ALEXANDER NIMICK, GLENDY S. GRAHAM, ARTHUR BRITTAN. 
RAILROAD, ROLLING MILL — heen mereg. FTP 
E and Machinery Castings. Nimick & Brittan Mfg. Co., 
and Street Railroad Wheels 
and Turnouts. PITTSBURCH, PA., 


Manufacturers of 


Chilled-Faced Railroad Frogs. 


vous Serene oerinee-| BULL DER'S FINE HARDWARE 


Cleveland, Ohic. 32 








Patent Burglar Proof Door Locks, 


bie: — IN ar The Dunning Boiler, Knobs, Sash Locks and Padlocks, 


WwW Steel, with Se H i H 
Peatan. te tab bien aun Gat ter ogg Coat Genuine Bronze and Imitation Bronze Goods. 
care ee RR DS; and Night. = Large Catalogue mailed on receipt of 50 cents. A condensed Catalogue mailed free. 11 


MADB AS FOLLOWS :—As a Magazine Boiler’ 
which requires attention but once in twenty-four 
hours; as a Surface Burner. to burn hard or soft 
coal, wood or coke; asa Hot Water Boiler. for zreen- 
houses and hot water heating; as a Portable Boiler, 
to be set without brick-work. Also in two sections 
to pass throygh any dor where a larger one canuot 

used. Made in 13 patterns, 51 sizes. Send for 
Illustrated Catalogue. with full description” and 
price list. 


Kerps Steam Up Constantly. Agents Wanted. 


N. B.- Correspondence solicited from architects 
and persons building. 


MANUFACTURED AT THE 


| New York Central Iron Works, 


80_Exchange Street, Geneva, N. Y. 
23-3m 





ia Ke. LORD, 


General Agent, MEADVILLE, PA., for 
HAZLET & BEMAN’S 


AUTOMATIC GAS SHUT-OFF 


(Patent pending.) 
No mapheclene From Nat- 
Gas. 
No Valve? Wedge or Spring to 
stick. All valves thoroug 
ly tested and warranted. 
ALSO AGENT FOR. 
a JACKMAN’S 
Atmospheric Gas Lamp, 
The best burner for natural 
or artificial gas on the market. 


Send for price list and cir- 
cular to Ct ® 


60; MEADVILLE. PA. 















EMERY WHEEL 
Surfacing Machine. 


Base of machine has sufficient flare to give 
solid floor foundation. 
Table is so supported that it cannot spring 


under heavy weights. Solid emery wheels 
—FOR— 


or. peed eoperes a can be used, and 
able is easily adjus 0 wearing away 0 
shee Sepa eal rece Planing Mills, 
Railroad Shops, 
CAR BUILDERS, 
Carriage, Sash, Door, Blind and Cabinet 


Springfield Glue & Emery Wheel Co. 
SPRINGFIELD, MASS. 
; Makers. 
iE Sharon Boiler Works, Send for Catalogue. [05] FRANK & CO.. Buffalo. N.Y. 


SHARON. PA. 





















































All kinds of Boilers and Sheet Iron work. 








THE HOPPES 


Feed-Water Purifier. 


,cLEAN BOILESS S GUARANTEED, 
ND TIME GIVEN FOR TRIAL. 
Durable in PE ats Efficient in Operaticn. 


HARD SHEET STEEL TROUGHS. 


Easily Cleaned, 





Stump before a blast. | Fragments after a blast. 


STRONGEST and SAFEST EXPLOSIVE 


IZmnownmn to the A xrits. 


‘== POWDER, FUSE, CAPS, 


7 “= Electric Mining Goods, 
HEBROULBS, AND ALL TOOLS FOR STUMP BLASTING, 











send for Descriptive Circular A. THE GREAT STUMP AND R R SALE BY THE 
HERCULES POWDER COMPANY 
Hoppes Manufacturing Co. AN NIHILATOR. saaeaeies Wek aelebheas dale 


3. We WILLARD. Maninerm 
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og PRICES. Regular List Bright Wire 
wove Good 
HARDWARE. ee er er cercccsce ces cececee os 75&10@' 
: — Inch siosieobiwons .—Henis’ self ‘baati 75&1045 | Grain Cradles 
pebliins Anviis- hati DE MOD sci tdignibtes denst ces yy 0. gxil : 5 
cebecepes cc apoobersegees r cmmems day 2g * ads Mite tadlitmdehennt : Gt 
Wrights.......... sweet dis 292085 feon olad 0 at 8s 137 ene 550 65) | Cast steel Crowbars emer Handles— 
at $2 75; 1 ized, Iron is P Door 
Anvil Vis 2 at $3 60; » steel poi er doz or Tham 
Millers Fall and Drill. H B ; 14 qt $3 75 ints eB Ib Sarge Nos. 0 b Latches. 
Cheney A s Co. | Peck, Sto; Beckl all oe Ou ici 4 Ropein’s oeeeseses 90 100 4 
vil and Vise...c.....-+- sedis 20 tah Stow & W. Co.'s & Co.’s.. reel ~ Patt —- 3%'| Bronze L Latches...... 118 135 150 di: 
Fn oan Bi dis 20 | Kiirioh Hardware Co., white metal io ~-dia70z10 | BEPBEF mn = iil Prong taon Drop bat sesso 
Sells on augers and bits.......0.-. eae: om .. White metal vecte +44 pacrree iui ¥ doz. $10.00 pe Barn | ag no pla: Thandien Wis, & 62; "Pinte" net 
Bes scnnenrenrearzeecoscevenennnene ete i ee , 
Cooks Dougiass Mfg. Co .. - dis ped C rought brass .. Butte. Tie nthe ef 5\| Wrought chest... ...............- ig ngs cans 
E ll Jennings’ a svadsil x5 | Cast brass, loos Discount lér Poakse | Surface cn ‘8 - $1 80, di 
enema Bits, Clar mx tg and bits, . eevee Cast iro ose joint... a 758 10@80 SAME SSAA ACNE tg atl eat Flush ch est, sessed BC 18 73 
Hollow a ent Sotnts narrow ‘RGZRIGioasYgACIO‘IO | Leathers Dog Collars. net | FRRR OMe na nnnnnre oy 
Hollow Aweers, Bonn t Joint, broad. ° 0 i nnsrrnannn nn sas souw | Hamner nad ae 
Hollow $ , Bonney’s Adjust. pene = = eae "re ¢10&5 | Torrey’s Rod Door Spring» ay } aw me pne © hatchet... yoy 
. ie ugers, Stearns’ oe eead 0086 aa naten acorns... * Gem (Coil); —— if “f iss beteanenae wees ® doz $i Hickory brmer ‘chisel, assort wong ee #2 
Qitalet ita iar ‘as anno | ee ce eS te INKS epee ne Bry. oF $1.90 | ADpte frmier er chisel, Inne mnie td 
hip Augers. Stock Drilis../°.00.... aie naioe PH = binansran penne, plated 10k5 | Pogsioes &, Miidl oe re Sodees Meotcdiioed neato ros’ $5.00 | 
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TRADE REVIEW 








For Sale. 


RILL GRINDER, Warner & 
Ay oust RA (new). J. Benton, oare, pe 


e Re 





For Sale. 
6/’x10”’ SELP-ENKING Foot Pewee Ee Pring 


work. 
M., care ca fen Te Tinie A ~ 


w, Cleveland, 0. tf 
For Sale. 
NE OF DUNN’S HOISTING MACHINES, 


f ch Good as new; 
wit oA dress eens care [ron = 


pa Cleveland, 0 


Furnace for Sale. 


Charcoal I Furnace, in Michigan. 
“oe varticuiars case oddress B E. C. Pope, 31 and 
*2 Wilshire Building, Cleveland, 0. tf 


For Sale. 


& BEACH, Hartford, Conn., 
W °xctomatie $6: ‘John oo x68: Saeko — 











Engine and petit toe connected, $600; 2 
rs 
Sturtevant Boston Blowe LARK O ae oie ER. 


93-9ms ANDUSKY, OHIO. 


For Sale Cheap. 


INJECTOR, never _been 
aer , > Jones, care Iron sae 


Review, Cleveland, U. 


For Sale or Exchange. 
HE BRADLEY FACTORY at Ashtabula, 0 
T has ——_ from two rail , acre of 
uildings, large fine engines, boilers, shafting, 
es finest shipping. pount, on saan no 


mMCCONNELL'S ‘BUSINESS EXCHANGE, 


208 Superior street Cleveland. O 


Wanted. 
GOOD BUSINESS MAN with capital, to 
A. take interest in a manufacturing iron bus- 
ess. 100 per cent. profit. Address J. G. J., 
care Iron Trade Keview. tf 


Wanted, 


FOUNDRY MER to know that the For- 
A: yeh Machine bE dro Cleveland, Ohio, 
manufacture all kinds of Wrought Iron Uhaplets 
and and Chaplet Stems with threads under the heads. 
Write to them for Price List and Discounts. 


Wanted to Buy. 
A 20 or 24” Power Wood Pianer. Address 
Iron Trade 














and full particuiars “‘K,’’ care 
— or Cleveland. VU. tf 








For Sale. 


SHUPS—Fine buildings, exten- 
Mitre what ved foundry, patterns, large 
grounds & 


K. traek, clear title, a great bargain. 
ae SMALL, Pueblo. Colorseo. 541m 
Se — 








MACHINERY FOR 


traightening & Cutting Wire 


Of all Sizes te any Length. 
Send for Catalogue. 


NO ADT & SON 


New Haven, Cenn., U. 8. A. 








= FINE CATALOGUES, 


Such as are desired by all Manufacturers, 


Fine Printing 


—AN 1)— 


STATIONERY. 


Which every person wants, are furnished by 


The Gleveland Printing and Publ’g. Co. 


Lithograph Buildéne Cleveland, 0. 





& The Crescent Lu 

arise stag Com- 

Engineers Np nad Asis 
Vostignte their merits. Caeser tira. eRe 


wed 
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Patents. 
H. T. FISHER, 
SOLICITOR AND COUNSELOR, 


Late Examiner U.S. Patent Office. Eight years 
experience in Examining Corps. Prices moder- 
ate. Satisfaction guaranteed. Write or call for 
particulars. pie (05) 

34 Blackstone Building, CLEVELAND, 0. 


|\Sharon Steel Casting Co., 


SHARON, 


PA, 


Are ready to receive orders for prompt delivery for Steel 
Castings of all kinds, from one pound up 
to fifteen tons 


Send specifications for prices. 


93-2m All work guaranteed equal to any 





The Journal of Science and Art 


[s a beautifully illustrated, popular medium of 
conveying knowledge to the people. Its Depart- 
ments of Science, Mechanics, Natural History, 
Art and Pure Literature are unrivaled, while its 
illustrations are mode's of excellence. Every 
family in the land should take this interesting 
and instractive Journal. anne two dollars a 
ear. Sample copies 25 cen Published at 
leveland, Ohio, by WINN BROS, & 7 DSON. 
Send for sample copy. 3-24t 


FOR SALE! 


—ONE— 


15-HORSE POWER ENGINE, 


WITH 20-HORSE STEEL BOILER. 


ALL NEW! 





—ALSO ONE— 


18-Gallon Pump. 


W. R. EYNON & CO., 


CLEVELAND, O. 


PENCERIA 
TEEL PENS 





Are The Best 






niformity, and ’. 
20 Samples for trial, post-paid, 10 Cents 
IVIGON, BLAKEMAN, TAYLOR, & CO., 
963 and 756 Broatiway, New York. 


E. W. —_ & CO. 


—MAKERS CF— 


PATENT 


Combined 
Heater, 
Filterers, 
Lime 
Extractors. 














Don’t fail to write for 
=zoew Illus rated Vata- 
f logue giving prices and 
full information. 


AGENTS WANTED. 


CANTON, 0. 








A—Shell. 
haust steam discharge pipe. 


C—Ex 
D—Cold water sup- 
ply pipe. E—Door. F—Uverflow bowl. G—Fun- 
nels, with coke filling. *—Bowls, with coke 
filling. !—Inverted fannel. J—Glo e valve for 
outlet of sediment. K—Overflow pipe. L—Hot 
water pipe. M—Water gauge. 


B—Exhaust steam entry 





Walker’s Tool Holder. 


For policing drills and reamers 
for lathe wor Prevents break- 
ing or slipping. Can also be used 
or oe reeming 
holes by hand, and tor 
reaming holes under drill 
cre in 4 FM hold | 
ers in ase e wi 
double handle, wil required 
Walker Mtge, Co,, CLEVELAND, 0. 













The Yan Nostrand Science! 


SERIES. 
1S8mo, Green Boards. Price 50c Each. 


AMPLY ILLUSTRATED WHEN THE 
Sussect DEMANDS. 


No. 1—Chimneys for Furnaces, Fire-Places and 
Steam Boilers. By R, Armstaong,C E., 2d 
Edition, with an | Ams on High Chimneys; by 


by Zerah Col- 


No. 3 ~Practical Designing of Retaining Walls; 
by Arthur Jacob, A. B. 

No. 4—Proportions of Pins used in Bridges; by 
Chas Bender, C. 

No. 5—Ventilation of Buildings; by W. F. Butler 
Edited and Enlarged by Jas. L. Greenleaf. 

Edtion 
o. 6—On_ the Designin 
Storage Reservoirs; Arthur Jacob, A. B. 

No. 7—Surcharged and Different Forms of Re- 
taining Walls; By Jas. S. Tate, C. E. 

No. 8—A Treatise on the compound Engine; by 
John Turnbull, Jr. 2d Edition. With Additions 
by Prof. S. W. Robinson. 

No. 9—Fuel; By C. William Siemens, D.C. L., 
to which 1s appended the Value of Artificial 
mien as Compared With Coal; by John V ar- 
ma 

No. 10—Compound Engines; Transiated from 
the trench of A. Mallet. With ay of 
American Practice, by R. H. Buel, C. E. 2d Ed- 


ition. 
No. 11—Theory of Arches; By Prof. W. Allan. 
No. 12—A Theory of Voussoir Arches; by Prof. 
_ E. Cain. 

No. 13—Gases Met With in Coal Mines; B 
J.J. Atkinson 3d Edition. Revised. To whic 
is added The Action of Coal Ducts.. by Ed. H. 
Williams, Jr., E. M. 

ss mane of Air in Mines; by J.J. At- 

inso 

No. 15 —-Skew Arches; by Prof. E. W. Hyde, C. E. 

No. 16—A_ Graphic Method for Solving Certain 
Algebraical Equations. by Prof. Geo. L. Vose. 

No. 17—Water and Water Supply; by Prof. W. 
H. Corfield, M. A. 

No. 18—Sewerage and Sewage Utilization; by 
Prof. W. H. Corfield. 

No I[®Strenrh vt Beams Under Transverse 
Loads; by Prof. W. Allan. 

No. 20—Bridge and Tunnel Centres; by John 


B. McMaster. C. E 
No 21—Satety Valves; by Richard H. Buel.C. E. 
ams; by John B. Mc- 


No. 22—High Masonry 
Master. 

No. 23—The Fa‘i igue of Metals Under Repeated 
Strains, with various tables of results of exper- 
iments. From the German of Prof. Ludwig 
Seanpenbers: with a preface by S. H. Shreve 

24—A Practical Treatise on the Teeth of 
Wheels. with the theory of the use of Robin- 
son’s odontograph; by Prof.S. W. Robinson. 

No. 2—Theory and calculations of Continuous 
Bridges; by Mansfield Merriman, C, E. 

No. 26—Practical Treatise on the Properties of 
em Bridges; by Charles Bender. 

No. 27—On Boiler Incrustation and Corrosion; by 
F. J. Rowan. 

No. 28—On Transmission of Power by Wire 
Ropes; by Albert W. Stahl. 

No. 29—Injectors: Theory and Use; {ranslated 
from the trench of M n Pouchet 

No. 30—Terrestrial Magnetism and the Magnet- 
ism Iron Ships; by Prof. Fairman K ogers. 

No. 31—The Sanitary Condition of Dwelling 
Houses in Town and Country; by Grorge E. 
WwW arin » JF. 

No. : able Making for Suspension Bridges, as 
exemplified in the construction of the East 
River Bridge; by Wilhelm Hildenbrand, C. 

No. 33— Mechanics of Ventilation; by George Ww. 
Rafter. C. E. 

No. 34—Foundations; by Prof. Jules Gaudard. 
C. E.; translated from the French. 

No. 35— 35—The Aneroid Barometer: its Construction 
and Use; compiled by Prof. G. W. Plympton; 
3d edition. 

No. 36—Matter and Motion; by J. Clerk Maxwel! 

No. oi —Seceraneien! Surv ering: its Uses, Meth- 
ods and Results; y Abed e Yeaux Carpenter 

No. 383—Maximum Stresses in Framed Bridges; 
by Prof. Wm. Cain. 

No. 39—A Handbook of the Electro-Magnetic 
Telegraph; by A. E. Loring, a practical telegra- 


nzger. 
a 2—Steam Boiler Explosions: 


and Construction of 


pher; edition. 
No. ef moms » n of Louse by Compressed 
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Porcelain head, combination list dis 404£10 Tinn ers’ yo aE ‘si - die a4 Annealed Grape, Hes, WD Bs scare ‘iD tee pine spring +) oe : 
Pl Trong. YMOUPE M1Sb, LOC. 1501.00... srreeveeeere GISOUEIONS Siyhs Steel Wire regular...... = sseep 6 YO.@tb dis30 | Pike and cant hook.....................0000 ences vosecess 
Bendusky Tool C nese. -occeeesiwssesssesnudis 25 | Seymours Tailors Shears. sees 33% | Stake Eteel Wire regular and granite wedge oe -s 





ner rrnrenmner erences 


cca enna arene GLA ATTICS OS 
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IRON TRADE REVIEW. 








TRAVELER'S RECISTER. 
Standard Time. 
In effect September }1, 1887. 


N, Y..C. & St. L. R. R.vo,—" ‘The Nickel Plate.” 
EASTWARD. ARRIVE. _ DEPART 


Patel SS ened See 5. cate 10 - am 04am 
jcago Passenger............... 9 JOP MM  ....cceeeees 
Local Freight........ Necbsbissesens 440pm 54am 
WESTWARD, ARRIVE. DEPART. 

Chieago Passenger ....i..)..........seseceeeeeceee 62am 
ostoria Passenger............... 446pm.45lpm 


Freight.........4........... 5 20pm 6 50am 
Rocky Kiver Accommodation departs 7:40 a. 


m.; 1: . m. 
Sess Acocnmendetion departs 6:24a.m. 12:10 
a. m., 5:06 p.m. 
All trains daily, except Sunday. 
Cleveiand & Pittsburg. 
AERIVE. UOEPART. 


New York Express.............. 12 55p 
New York Ex: ress ............ é 


Alliance Accon modation..... 935am 4 15pm 
Ravenna Accommodation... 82am 5 m 
Night Expres... ..c...........0 *523am*ill0pm 

ford Acecmmodation.... 317 pm 140pm 


Train leaving at 12:10 p.m. has Pullman buf- 
fet Sleeper frcm VUleveland to New York, arriv- 
ing in New \ ork at 7:30 next morning. 

Daily; al! other trains daily except Sunday. 


Mt. Vernon & Pan Handie Route 





WHEELING & LAKE ERIE 


1IME TABLE—IN EFFECT SEPT. 4, 1887, 

















Central Standard Lime. 
EASTWARD. | No.5. | No, 7. |No, 9.*|No. 1.¢ 
Toledo......... wl¥| 7454m! 100 pu! 400 Pat) wscccneee 
‘Jak Harbor..ar) 8 41 153 5 45 “ “ 
Fremont.......... | 907 218 610 
Clyde....... vowee| 9 24 234 6 25 . 
Bellevue ... ...., 9.40 248 640 |... r 
Monroeviule.iv| 958 | 305 | Z0l 3104 
Norwalk ........ /10 15 322 717 322 
W eifington ......|11 05 413 8 08 403 

DevssoeOF 1153 | 505 | 8 55 Pm 447 
Orrville........ ar/1220 pm} 5 35 5 15a} 5 15* 
Orrviile....... «lv |12 40 5 40 700 700 
Massilion.....ar} 120 |620 | 74% 7 42 
Massillon......lv|} 120 6 20 742 742 

avarre...........| 135 6 35 8 00 8 v0 
Valley vunc.lv.| 215 | 720 | 848 | 845 
NewCumberl’d| 2 28 733 9u5 9 05 
Sherroasvuue...| 2 40 745 9 2 9 25 
Leesville ........ 248 753 9 40 9 40 
Bowerston....ar| 255pm] 8 00pm | 950am| 9 50am 
Canal Dover.....| 342 py] > 30rm 
New Uomerst’n! 4 28 6 30 am 
Cambridge. ...... 525 7 30 

acksburg ...... 6 56 903 
Marnietta........ar! 8 10 pwli 154 
























































C., A. & C. Ry. Co. ARRIve. pePpart. | WESTWARD.) No. 6./ No.8. 
Akron, Col, 4Cip. “Fl mH 5 40pm 8l0am Marietta lv 6 50am DP iB | ianaeie 
SE SE oe 645 am = 800 pam | pe ee rr OE | SO | ceenesnnees |e 
Aimee & Golambas Exp 9 rb eluncchicie 
Akron & Orrville Accom _ <a 1132 am| 4 40pye |)" 
; i daily. Elegant Pullman ; - : 
Zone bs. ate renee All other trains = i ~ aM ime : a 
ly except Sunday. 11 40 410 653 
New York, Pennsylvania and Ohio. NewCumberl’d/1152 (423 | 707) (0° 
: snare. parant. “ ao vo : 3 : See 
. Express......,... 5 38am & M | ANBVAITO....0000000 ISO =| 99S = | BOD | o.....ccccee 
Fast Yd Pitts: Bxpress.10868:m °3 00> m . is + Sm “4 
Maboning Accommodation.. t6 40am ide eae 8 53 wigs 
Pitckench iecoross reneeectiaest 16Bpm 218 708 8 58 
Youngstow A ERS am 306 4s | 9 28 5 30 am 
Mahoning div: and Pitts Local age> 5 Be iS [10 $20 
i ieee 30 pm 
a tate ti 2@rm 1110pm 407 835 (1137 73 
New York Express............ = 9800 DM ....ncsccsees 423 9% 1155 751 
* Daily. + Daily except Sunaay. { Daily ex- ‘= °2 13 Jorn 8 06 
sont Monday. 520 fences 1253 | 845 
Lake Snore & Michigan Southern gage Bees de wr! 615 pu'l0 45* | 150 pm! 9 40am 
Arriye part 
TRAINS GOING EAST. from West. odtast. No. 2,|No 25!Huron Divis’n.|No. 26|No. 24 
Het Zoss Umited re e 4 : > "5 B5 ao 435 pm} 9 3°am/Ar.. Huron -Lv|12 BPni...... cnc 
° 9, Blyria ACCOM... $7 45 8 WM cnscecceceoeseee -. ; Lt Friese Landing, } ee Ree 
: eMtahG AGe ici} 69 bei Dd tig WHO, 1, 8.08. Locos Milan ...... 
gy ove 410 05am 210 5 am| Lv 34/Ly 835 Norwalk.,../At 140|Ar 715 
No.%4, Buffalo Accom... +10 (5am tl0 15am| At 30 |4r 8 .35\~~ K+ Ly 2 10|/Ly 7 30 
No. 10, N. Y. & Boston “Flyer,” 1135am/|240pm} § (5am'...Monroeville.| 230pm! 8 10a 
0. 12. N. ¥. & Bos. Ex. 2pm 45pm * Daily. 
Boe ppd ee Caen ioe 1" S Pm | pz bis road is now open through from Toledo to 
°o > OCOD... ... vevcccccsesccoeves 


Depart 
TRAINS GOING WEST. fom East. West. 
No. 1, fast Limited Ex..... 12 15am *12 bam 


bam 
. 3. Chi. Ex. viaSand’y. 15 40am 15 55am 
Nos, Mich. Ac.via ay’ hi midersowen 15 55am 
x or- 
weak and Ge aaky.. sal .. 112 50pm 8 0pm 


1- 
~ aago ©x.via Sandusky...... *10 0am “10 55am 
Nod. tiPae x. vis ork *6 55pm *7 15pm 
No. en : nena mods- 
" a ET SIO eT Se 
Noe, Conneaut Accom..... +8 10am 
Sunday train for Nottingham- De 8:15a. m, 
and 1:45 ». = Fn ong leave Nottingham at 
: 745 wv. 
bg A 2 rence —- ne +Daily except Sun- 
« ly exce’ onday. 
ay or Cloveland and New York Sleeper and 
dining car daily on No. 10, leaving Cleveland at 
11:35 a. m., arrives Grand Central Depot, New 
* fe archer information as to trains and con- 
nections apply at the Union Ticket Office, corner 
Bank & Superior-sts., under Mercantile Bank. 
M, E. GAUL, A. J. SMITH, . 
City Pass. Ag’t. Gen’! Pass. & Ticket Ag’t. 


Cleveland and Canton Railroad. 
Arrive.—Canton, Sherrodsville and Coshocton 


ee eeeeeeecenees 


-m. 
Newbureh and Miles avenue—7:10 a.m.. 4:15, 
p,m. 5:33 p.m. 


Canton, sher’dsville & Cosh’t’n—7:00 a.m. and 
3:10 p.m. 
Kent—*8:38 a.m. and *8:36 p.m. 
Bedford-*8:38 a.m.. 4:45 p.m.. 11:10 a,m., 5:45 p.m. 
Newbargh, and Miles Avenue—6:12 a.m., 2:00 
»m., 4: -m. : 
— ns bm ey with * run daily. All others 
daily except Sunday. ; 
Depot at Ontario street. onnosit Huron street 
Cleveland, Lorain and Wheelina. 


DEPART. akRRIVE. 
Wheeling Express.............+ &45¢m 6 55pm 
Ubrichsvitle Express... 40 nm 9 Bam 





Pittsburgh & Lake Erie Railroad. 


On and after May 22 1887, pas.enger trains 
will depart from and arrive at the Pittsburgh 
and Lake Erie Depot at Pittsburgh, as follows, 
Central time: 

P. & L. E. R..R. Depart for— 

No. 7, Cleveland, Bradford and East...... 5 30 a.m 
No. 5, Buffalo, St. Louis. Cleveland ...... 745 a.m 
No. 53, Beaver Falls Aceommodation..... 8 40 a.m 
No. 1, Buffalo, New York. and all 

England points............. 
No. 3, Chicago, Cincinnati, 2 
No. 9, Buffalo Express.........-......-..... a 
No. ''1, Beaver Falls Accommodation..... | 
No. 11, Buffalo Express...................c0ecceu 


Arrive from— 





11 and 12 daily. 
W.C. QUINCY ‘+eneral Manager. 
R. W. JONES, Mas* rof "ransportation. 


Bowerston, connec with the Pennsylvania 
System for all points ‘Kast. ‘a 
THROUGH CAR SERVICE. 
Between Toledo, Cawbridge and Marietta. 
“¥ a and Bowerston. 
and Anre Youngstowa and 


t Pittsburgh. 
“ Chicago, Akron, Youngstown and Pitts- 


h. 
M. D. WOODFORv, JAMES M. HALL 
Gen’l Manages Gen’! Pass. Agt. 


oe “« 





Scioto Valley Railway 


TIME TABLE. 


In effect Aug. 8, 1886. 

THE SHORT LINE TO ALL POINTS 
North and South, East and Southeast, West 
and Northwest. 

TRAINS GOING SOUTH 


























STATIONS. No. 2, ; No. 4. ) No. 6. 
Columbus............v| 700 a.m/11 25 a.m} 5 30 p.m 
Valley Crossing... | 722 ‘** (1147 “ | 552 * 

kbourne ......... 734 “* 1158 “ | 604 “ 
Ashville............... 75 “* (1212 p.m} 620 “ 
Circleville............ SL “* 1234 ** | 642“ 
ingston ..........-... 83 “ 11254 “ | 704 “ 
Chillicothe ......... ~ 2 “Lie * ya 
8 i caconegne 3 bail. © | 8.80. * 
Waverly 950 ‘ |} 22 “| 833“ 
Piketon 1002 * |} 234 “| 852 
ig Run 1018 * | 250 ‘* | 908 * 
Lueasville 1036 ‘ | 309 “ | 925 “* 
Portsmouth ......... |1100 “ | 335 “ | 950 “ 
Sciotoville...... ..... 116 * | 351 * 11006 * 
Wheelersburg ...... 1122 “ | 357 * 1012 “* 
Haveraill ............ 1143.“ |}.418 ** |1033 ** 
Hanging Rock...... 1154 “| 429 “ |1044 “* 
TEONtOR -..2.csecicceee 204p.m/ 439 ** |1054 “ 
Petersburg ........... 1 ‘* | 450 “ 11105 “ 
Ashland.............. Ar 1245 p.m! 5 20 p.m'1LL35p.m 





Trains Nos. 2 and 4 daily, except Sunday, 
Train No. 6 daily. 
Train No. 6 takes supper at Chillicothe. 
« TRAINS GUING NORTH. 
STATIONS. No. L. | No. 3. 





































Train No. | daily. 
Trains Nos. 3 and 5 daily, except Sunday. 


COUPON TICKETS, by the best routes and 
to all princwal points in the United States and 
Canada. can be found at the following Stations: 
Columbus, Circieville, Kingston, Chillicothe 
Weverly. Portsmouth, Ironten, 4. C. & I. 
Ashian ‘ 

For further information relative to rates, con 
nections and through time. call on your Ticke, 
Agent, or ~ddress J. ROBINSON 
JNO. J. ass HER 








GEO. RE) PERL Ticket t. 
A. D, SMITH, Gen’l Faso, Ag’t, Pitehe 


Receiver. 
Gen’) "ass. & Ticket Ag’t, Columbus, Ohio, 








No. 5. 
246a.m: 8 47 a.m| 5 25 p.m 

315 © (917 © | 555% 
8 26 sé 9 28 ct) 6 06 “ 
8 36 «se 9 88 ee 6 16 oe 
= 46 $¢ g 49 “ b 27 it) 
W heelersburg ...... 406 ** 11010 * | &4g * 
Sciotoville............ 412 ** 11016 * | 654 * 
Portsmouth........... 427 ** 11032 * | 710 * 
Lueasville............ 449 * $1056 “ | 735 “ 
ig Run............... 540 * {1114 * | 752 * 
Piketon.... 518 ** 11130 “ | 808 * 
Waverrly.......ccccocss 530 * {1143 “ | 8a1 * 
Shaxon ......core00-0 540 * /11453 “ | ~ 30 ¢ 
Chillicothe ........... 635 ** [1255 p.m! 920 “ 
Kingston .... oct POR 2 * | 946 * 
Circleville 72 “* |143 * |1007 * 
Asbville..... 750 ** | 210 “* [1029 * 
Lockbourne ..... 805 ** | 226 “ |1043 * 
Valley Crossing... | 818 * | 238 “ [1055 * 

Colurabus............ Ar| 840 a.m! 3 00 p.m'11 17 p.m | 


‘ 


| experience the pleasure of a trip through the 











Fi, Wayne, Cineiauati & Louisrile 


RAILROAD. 


THE POPULAR ROUTE 
BETWEEN THE 


NORTHandSOUTH 


THE DIRECT ROUTE-TO OR FROM 
FURT WAYNE, 
INDIANAPOLIS, 
TERRE HAUTE, 
EVANSVILLE, 
AND ST. LOUIS. 


13 MAO’ 13 
Fort Wayne and Indianapolis 
Than any other Route. 

22 “SS RISE? 22 

; By 3 HOURS, Between 
Louisville and Fort Wayne. 


—_—O-" 
INo chance of Cars 
—BETW SEN— 


Cincinnati and Fort Wayne, 


Via White Water Railroad. 


All trains arrive and depart from Central 
Union Passenger Station Cincinnati, Corner 
Third Street and Central Avenue, 





DIRECT CONNECTION 


At Fort Wayne with L. S. & M. S. Trains for all 
points North and East. 


_—_—0o- 
Ask for Tickets 
—VIA— 


Ft, Warne, Cincinnati & Louisville Railroad, 


For sale by all ts of connecting lines, 
EAST, WEST, NORTH AND SOUTH. 


W.W. WORTHINGTON, ROBT, F. KINNAIRD, 
Gen’l Supt. Gen’! Ticket Agent, 
FORT WAYNE, IND. 


NewYork,Penn, 2 Ohio Railroad 


N.Y., L.E. & W. R.R, vO. LESSEES. 


_———@—____. 


New York, Boston and the East. 
caicioiapibezes, 
THE SHORTEST AND QUICKEST ROUTE 
TO PITTSBURGH, WASHINGTON 
AND BALTIMORE, AND 
THE SOUTHEAST, 


—o-—__——_ 
Uhange of time goes into effect Nov. 27. 1887. 


Central, or Ninetieth Meridian time, 33 min- 
ates slower than Cleveland city time. 

Until further notice trains will leave from the 
New Central Depot, South Water Street and 
Viaduct, as follows: 





e 
No. 62, Mahoning Valley Accommo.....+ 6 40 a m 
No. 72, New York Express,.................. *830am 
No, 72, Fast Pittsburgh Express.......... *$30am 
No. 64, Fast New York Express........... *300pm 
No, 64, Pittsburgh Expresie..............000. *300pm 
0. 66, Mahoning Valley Accommo.....* 5 U0 pm 
0. 69, Pitt«burgh Local 
No. 68, Pittsburgh Express.................. tllLlW pm 
Vo. 68, New York Kxpress.....ccccsee T1110 pm 
No. 70, Pittsburgh Local Express....... *1140am 
No, 74, Shenango Valiey Express......... 1400pm 
Arrive, 

No. 73, Shenango Valley Express......... +920am 
No. 61, New York Express..........0.0cceeee +S45am 
0. 61, Pittsburgh Express.........e.cccse.. 45am 
No. 65, Fast New York Expresz............ *1050 a m 
0. 65. Pittsburgh Express,...........s0000 *1050 am 
No. 67, Pittsburgh Express............c.0.. +12pam@ 
No. 63, New York Express... ...........000-. * 905 pm 
No. 69, Pittsburgh Express ................. *6ipm 
No. 77, Youngstown I sesisceserecesence “80am 


No passengers (except Monday) +120 pm 
*Daily .t Daily, except Sunday. 


&@-This is the only route by which passengers 
can reach Corry, Elmira, Binghampton. New 
York City and intermediate points witnout 
h One change to Boston and New Engian? 





The Picturesaue Lehigh 
Vallev Route. 


Three through trains with Pullman cars at- 
ached are now run via by this beautiful scenic 
octe, between Suspension Bridge, Buffalo, New 

York and Philadelphia, leaving Suspension 
Bridge 8:18 a. mu. 4:10 and 7:45 p. u., Buffalo 9:00 
a. M. and 4:40 and 10:00 Pp. u., connecting with all 
trains from the West. 

Passengers between the East and West passing 

over the famed LEHIGH VALLEY ROAD will 


most magnificent and picturesque scenery in the 
world, presenting an ever varying panorama of 
delightful surprises. 

Double track, steel rails, magnificent road bed 
and unrivaled equipment, all combine to make 
.-he LEHIGH VALLEY the favorite and most 
desirable route between the East and the West. 

Anthracite Coal is used entirely, guaranteeing 
4% passengers perfect freedom from the dense 
volumes of smoke that so greatly annoy passen- 
gers on lines using Bituminous Coal. 

E. B. BYINGTON, 
Gen’! Pass. Agent. Mauch Chunk, Pa 


cities. 
Baggage checked through to all points East. 
Through tickets and information regarding the 
route can be obtained at office, 141 Superior street, 
and at Depot N.Y.,P. & O. Railroad, South Water 
streetand Viaduct. Cleveland. Ship by Erie 
xpress. K. H. Soule, Gen. Manager. 
New Yorx City. 


L. P. FARMER, Gen’! Pass. Agent, 
New York. 


M. L. FOUTS, Passenger Agent, 
141 Superior Street, Weddell House, 
Cleveland, 0. 


Cleveland & Marietta R. R. 


THROUGH LINE BETWEEN 


Marietta Caliwell,’ Cambridge, Newcomers- 
town, Canal Dover, Canton. Akron, Clo ve- 
land, puffslo. foledo Pittsburgh. New 
York, Coshocton, Newa k Zanes- 
ville, Columbus. Chicago 
and St. Louis. 


In effect November 27th, 1887. 








GOING NORTH. GOING SOUTH. 

















Nin ter = = 




















Through coxhes ontrsins Nos.2 and 3 be- 
tween Marietta, ‘'anten, Akron, Clevelin« and 
Toledo. Clos+ connections made at Marietta 
with C.,W.&B..M.« & N. ard Uhio River 
Packet ; at Cam'ri ge wruh B. & O., east and 
west; at Newcomers own with P,C. & st. L., 


| 
No. 4. | No.2. STATIONS. | No.1. | No.3. 
935 aM pod a). Parkersburg “< ume iN goru 
+ et 2 et "etta..... 2 M 
For Full Description of the 3 MH a0 6 Ps i Sterereed: lu 06 7 7 U4 
BEST BOILER FURNACEI 22 [ff came 8 [38 
12 52 € 42 bites 1,)ple...... 
| 162 6 2 Spaces bapa : = 6 S 
116 CA, cae Rees, BPI ccecéebs 2 6 
IN THE WORLD. 124 715 =+|...Ma ksbure...| 9 15 6 09 
Send for our Pamphlet. 132 | 722 |Dexter City... $08 | 610 
Brightman Stoker Co., fi ie i sone Ren| gos | 888 
72 CLEVELAND, VHIO. 155 |745 |.Caldwell....; 850 | 540 
205 75) ..Belle Valley...| 8 41 5 30 
215 a eee SES 831 5 20 
2 818 Pt. Pleasant...) 818 5 07 
fd =] | 240 «| 834 |.....Byeeville....| 800 | $58 
= =z 300 857 ..(ambridge. | 7 45 438 
| 3U7 9 05 OL ham’s.... | 735 428 
= Osis jew fo Mil «r’s......| 728 | 420 
= 32 9 2 ae rn panattat co : » 
bo 3 40 ° .. Guernsey ... : 
oc "TY 347 «1947 |. Post Hor. 16 4. | 847 
a. > 400 Wy N. Comerstows : $s be 
408 hk ae ee * gf 5 
lil am | 420 LU w ..Phillipsburg .| 6 25 318 
~” 424 If 25 .B ack Banda...) 620 313 
= 4 30 10 32 . Turner’s .....| 614 3 UT 
“a | 440) «|iu42 Canal Dover.| 6 U5 au} 257 
we | 5(0 11 05 ar. Vali’yJ’n.lv 235 
oS =z 52 12 iv.Val\J’o.ar 2 25 
c 12 04 pm)... anton....... 130 
tec l<p] 1258 | ..... Akron........ 12 40 pw 
248 .. Cleveland... 1130 
So COD... becsas Luffalo...... 5 40 
oO “0 | 1045 ©16- San Toiedo....... 7454m 
> 
= om 
Se = 
z = 
For 


Engines, Machinery, &c. 


This paint beingentirely free from acid, will 
not corsode or rust the iron. 


PATENT !RON FILLING, 


A cemposition of filling for Tools, Machinery, 
Engines, Loc: motives, Tenders, Iron Ships, and 
#ll iron work for buildings inside or ont. Send 


ea-tand We-t; at Cuna: Dover with C, L. & Ww. 
aod ©. & P, north and east; at Valley Juaction 
with W.& L. K. and Valey R’y. Train No. 8 
Je ves ‘ arietta at3 p.m, Whipr'e355 Warner 
4 10. + Iba 4 30, Mac: sburg 443 Dex er City 4 45, 
Caldwell 4 3), arriving Cambridse 7 1§ p m. No. 
5 leaves Valley Junction at 5 40 p. m., arrives at 





for sample card, price list and testimonials. FEL- 
1ON RAU & Sl 
elphia. 


Philad 92-ly 


BLEY, 136, 138 and 140 N. 4th ~~ l 


Canal vover 6 02 p. m, 
W.K. Ricsarps, 
A. T, Wickorr, Gen. Pass, agt, 
Gen, Manager, 





a 


2D mwmi.... 
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Roller Wator Brass Go0d8.....ccccsssseesesssees s+ediscount 60 NI s6 ” 
q Spindle, subject to ‘machinery classification. Be Galvin Gate Valves es tte ‘discountto| THE NEW RAPID TRANSIT” WRENCH 
"TED CCUM BOOB 5.555. c00450000888080s48ds cadeccecseie Register Gauge Cocks........... mectberi és re net 50 ‘ IS THE LATEST AND 
pore pone F or vine and lathe spindles Lidcuwenbe ie Bteam Gaugen 33 i = ey «i 
in rods ex cphbbebsiatgnshieceveibedisceobpiaaces Steam ‘ 
Ziepon rod rods, forged tO SHAPES ....seeesrereeseenees TA Sotoh aes Tul bdsoesttsde jrbsks Dads cols B EST WwW te EN Cc H 
Slide bars e bars, forged to shapes wecnecseaiedeseesesboheose TA Soil Pipe & vig . Mott's List paid ‘-discoun Hon in she markat. For descriptive circular 
Open Hearth or Bessemét, Distount aad he es, 
t. Boiler fire-box and flue sheets not less than $16 SOAS \idOK Ame 61 The Sterling Wrench Co., Sterling, 0. 
of fire-box and flue sheets, not less than i: 
r Fine Eight Iron Castings of 
10.50 Every Description. 
file Cast Steel, : Hives and flues (Clean).........ccssscccsssversereensses tA Ornamental & Art Castings a Specialty. 
Cyeath, Spans _— ran 2 : fiat ae. & ah Abe band iron. 4. We have Unequaled Facilities for Producing Saperior Fine Castings. 
ill saw, 8-inch and OVE... ....i...ccsscsiscccsssesseees BG) Foote naead see + yale Neo 10 
aper, 3)4-inch and OVEP...............cscscecesceeseeeeees Ge Laght aneet ito. Te BOA s 15.0 | Japan and Nickel Departments connected with Foundry. Elegant Electro, 
in- orse and shoe rasp ........ ; . Wrought bt turing yaa cast) ... - 1900 Bronze and Brass Finishing a Specialty. Those in need of Extra 
«iy ~~ taamaieemennen $0 | Grout iron, ly es ens “e Fine Castings are invited to send us samples for estimates. 
he Spifal, taper, cut to lengths........... pennenesbbicessl 5¥4c | Cast bori ; vse 1100 gs 
d . i Malleabie SSR rage agen 10 50 Prices as low as the lowest. 
. weeds T*to Cast Aten}. osge | U ate titon boliers.... were 10.0 
" ap OED EINES ccsiccvandepbbbisussobudbibddapiasnsiuas 
: 35167 id ove and 4 1! Oldi - a $27 00 
i and 13-16x% and 5-32, %4x3-16 and aaa Old steal rai 23.00 a 
+ and 6X7 spa. 5-82 BD 12g... ..--sseernerernsenes re Ost IE hon csess tacks Seles contesestley it... agai 2, po 5 
1D CREE DOOO arisecieciecsccvccocctecccccsesese soccoces ‘er 
$-/ afid five ply cast steel Se] yy l. H. red B 8 . 
m Agriculttral Implement Cast Steel. | Heavy yellow brass ei CLEVELAND, OHIO. 94-3m 
mm Fork and rake, crucible,.......s+...:0:.--45- en at ight ye ellow Brass H 
~ orse rake steel, cut to lengths, eracib remene Se eens 3 
o~ ei ak iicceetions. iad Rs ccauualieniesepetay shed 4 H Lead PER TAT ae Sbecce. 884556 3% 
+ eveled hos abd shovel steal. ii bation. i meas ae t Offer DETROIT AND CLEVELAND 
Crucible plow steel, im slabs.........00....csseseeeeseees CGAL. St Navi a'ion Com n 
ye Sommmens and Open-hearth, rates WHOLESALE. eam g pany, 
+m ay eT et PETER TET E TED SAC OKS. (Office W harf 23 River St.) 
.m Spti: eeececees i coves 4 eedorebescees is : . daze at Cleveland: oF VALUAB LE BO meteor 
ma tet HB thick and g lag and Monday Cree oe 500268 0 us offer of books was so well received . 
T vio 
2m Bio itisaloaloasin alin ra, Tump... 3 $4 that Pag Abe decided to enlarge the list, hence Cleveland and Detroit. 
= eee eeereeere h 
- Aste silists.. nga roan " eis] Wy Will Give as Preminms : - MACKINAC ISLAND, 
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IRON TRADE REVIEW, 











W. M. SOUTHERN & CO., 


—DEALERS IN 


BOILER AND PIPE COVERINGS, 






Nat’! Stee! Fiue Cieaner. 
Price from $2 to $7.50 
Mineral Wool, The Chalmers-Spence Co.’s Asbestos and Hair Felt Coverings, The 


Ainsworth Plastic Covering, Reed’s Celebrated Sectional Wool Felt Covering, 
Magnesia Sectional Covering, and all kinds of Asbestos Goods. 


Telephone No. 1020. [63-3m] No. 42 Merwin St., Cleveland. O. 





Patterns ana Models of Wood and Metal 


LICHT MANUFACTURING. Pin Bearings fo 
With our new and improved facilities we are prepared to make very Roller Stay 4 . 
ow estimates in this line. = SUP. TEb. 
D. $. HITCHCOCK & CO., Crossing C. & P. & N. Y. C. & St. L. R. R.. CLEVELAND, 0. 63-§m 





The McFarlan & Nottingham Co. 


MANUPACTURERS OF 


LATHES, PLANERS, SHAPERS AND 
DRILL PRESSES. 


220 West Second St., 


CINCINNATI, OHIO. 32ly 


16 Ma OM LATE 


New Designs. 
First-Class Workmanship. 


THE MULLER MACHINE TOOL C0., 


Sth and Evans Sts., [44] CINCINNATI, 0. 

















McCLURE & SCHULER, 
Engineers and Contractors, 


Bissell Block, PITTSBURCH, PA. 


Designs, Estimates and Construction of essemer and Open-Hearth, 
Steel Plants, Siemens Heating-Pot and Rotary Furnaces, 


COKE OVENS WITH THE LATEST IMPROVEMENTS 


(BELGIAN AND BEEHIVE), 
nd all other kinds of Brickwork pertaining to Steel plants, Iron, Brick or Wooden Buildings, and 


ALL KINDS OF IRON CONSTRUCTION IN GENERAL. 


We propose to guarantee and put into successful operation all the plants 
we design and contract for. 


73 





F. J. ROBINSON & CO., 


MANUFACTURERS OF 


Self Contained Vertical Engines 


FROM 2 TO 10 HORSE POWER. 





All kinds of Heavy and Light Brass Castings. 





Send for Price List and Circulars to 
J. ROBINSOW gs COO.. 
BATTLE CREEK, MICH. 


=". 





Cambridge Roofing Co.. 


Manufacturers of 


mICROWL’S PATENT STANDING SEAM, Silie 
Plain Rolled, Corrugaied and Crimped Edge, 


Roofing, Siding and Ceiling. Made of Steel and Charcoal Iron, awarded 
First Medal by the New Orleans Exposition. 


CAMBRIDGE OHIO 





| 
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O’DONNELL & BARRETT, 


BUILDERS OF 


Hydraulic and Steam Passenger and Freight 


HLEVATORSG. 


Also Hand Elevators and Dumb Waiters. 


No. 53 Center Street, 
Telephone No. 211l. CLEVELAND, O. 





All Kinds of Elevators Repaired. 
THE ATNA MACHINE COMPANY, 


SOLE MANUFACTURERS OF THE 
Atna Medium and High Speed Engines “s'2%tus. 
For Ronirse Mrits, Furnaces, Pree Works; Grist anD Saw Mitts, &c., &c 


ALSO MANUFACTURERS OF 


UPRIGHT ENGINES FROM 10 TO 150 H., P. 


Rolling Mill and Special Machinery. Light and Heavy 
Castings, and 


M. V. SMITH’S GAS PRODUCER AND FURNACE. 
ENCINES ALWAYS IN STOCK. WARREN, OHIO. 


Send for Circular B. 





300 to 1,000 
Horse Power. 





cCMYLER MANUFACTURING CO., 
180 Golumbus St., Cleveland, 0. 


SOLE MANUFACTURERS OF THE 


MeMYTLER PATENT 
Revolvine Steam Derrick, 


AND THE 








MORTON MANUFACTURING CO. 


MANUFACTURERS OF 


~ Morton's Lightning Keyway Cutters & Key Makers 


Cutting Keyways and making Keys from 24 inches long down to the 
amallest work, with accuracy and rapidity. 


Send for circulars and description. 


ROMEO, MICH. 
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WVWORSWYICHE MEG. CO. 


MANUFACTURERS OF MALLEABLE AND CAST IRON FITTINGS, 


AND BRASS GOODS. Jobbers of Plumbers’, Gas and Steam Fitters’ Tools and Supplies. 


manufecfers of 1Ne Worswick Patent Radiators. 


AGENTS FOK IRON PIPE AND BOILER TUBES. 
Corner Water and St. Clair Streeta, 42 CLEVELAND, O. 





TELEPHONE 2312 FOREST CITY FILE WORKS. ESTABLISHED 1876. 


7. és BE. MOORES BROGS., 








OTT: 






— 








+ 


3 ¥ hii cb : aaa ~ 4 ¥ 
RASP MANUFACTURERS 
Office:26 South Water St. Works 18 to 24 Center St. 
CLEVELAND, O. 


FILE AN 
We make a specialty of Files made from Extra 
ool Steel... 


INSURANCE POLICY RECISTER. 
Is needed by every Manufacturer. 
ONLY ONE DOLLAR. POSTACE PAID. 


We will send the above Register as a premium, to all new subscribers, who send in 
their names for the IRon TRADE REvIEw, for one year. Price, $3.00. 


DAY & CARTER, PUBLISHERS, tf -CLEVELAND, O. 
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AGENDORPH 


WMI <1RON- ROOFING: |) 
Wii) & SORRVGATING co.) 


CINCINNATI,OHIO. § 














